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Only trom antenna specialists... 


the new 
- Standardin 
professional 


New! 


PRO-5000" 


SERIES 


No more compromises 
with quality, perform- 
ance or value. You get it 
all with our PRO-5000™ 
VHF and UHF professional 
mobile antennas. All new 
A/S design from the ground-plane up for 
optimum reliability. 


Triple O-ring seals — runs rings around others 
for superior protection from water and other 
contaminants. 

100% factory-tuned and locked coils for long- 
term frequency stability. 

All internal connections soldered or press-fit 
for electrical integrity. 

Clean, contemporary, functional design 

Stainless steel whips: VHF models DURA-CON® 
plated for highest conductivity. 

Power rated 150 Watts; VSWR less than 1.5:1; 
Gain 3 dB (VHF); 3 GB or 5 dB (UHF). 


the antenna specialists co. 


a member of the ALLEN TELECOM GROUP 


Unique! 
DURA-FLEX* 


SERIES 


For industry standard per- 
formance and beyond — 
especially in duplex 
communications systems 
and high vibration en- 
vironments — choose 


Antenna Specialists’ exclusive DURA-FLEX- 


equipped mobile antennas. 


Exclusive A/S DURA-FLEX elastomer shock 
absorber completely eliminates RF duplex noise 
associated with conventional metal springs, 
especially with high vibration vehicles or terrain. 

Over 30 VHF and UHF models, all standard 
mounting configurations, for virtually any pro- 
fessional application where reliability is 
mandatory. 

Electrical and mechanical specifications meet 
or exceed all industry standards. 

Stainless steel whips, in choice of high- 
conductivity DURA-CON® or black chrome finish. 


‘Stnpes of Quality” 


30500 Bruce Industrial Parkway, Cleveland, OH 44139-3956 * Tel. No. 216/349-8400 « Fax No. 216/349-8407. 
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Circle (1) on Fast Fact Card 


The 10-site radio controller 


Gooseneck 
microphone 
optional { 


hl Clock/audio-level/ 


J}, optional 


Vega’s C-5111 10-line/4-frequency console 


\VVi- Model C-5111 compact, eas- 
ily rack-mounted, ten-line /four- 
frequency radio control console 
provides instant PTT, timed mute, and 
other most-needed features. This tone- 
format console allows you to quickly 
select one or any combination of up to 
10 remote base stations. A second 
speaker allows you to monitor (with in- 
dividual volume controls) any combi- 
nation of those 10 stations that are not 
already selected for TX/RX control. 
Instant PTT switches allow immediate 
response toa call on a particular “se- 
lected” or “unselected” line, without 
disturbing the programming of the “se- 
lected” simulcast group or line. 

Standard features available on the 
cost-effective and versatile C-5111 con- 
sole include: 


@ SELECTED switches for select- 
ing any combination of lines 
for transmitting and receiving 


m UNSELECTED switches for 
monitoring any combination of 
unselected lines 


@ TX ALL (simulcast) switch for 
selecting all lines for both trans- 
mit and receive 


@ RX ALL switch for monitoring 
all unselected lines 


m™ Separate speakers and volume 
controls for “selected” (TX / 
RX) and “unselected” (RX- 
only) audio 


w@ GROUP SELECT switch for 
easy selection of TX/RX line 
combinations 


m= TIMED MUTE switch to mute 
“unselected” audio temporarily 


m™ Separate volume controls for 
each “unselected” line 


= = Instant-PTT switches for each 
line 
mB Line-activity LEDs (function 
on all lines, selected or not) 
@ Heavy-duty 120/240-V.- power 
supply (also runs on 12 Vac) 
Options 


mM DCA-3 external three-line 
adapter for DC-format lines 


® Gooseneck and desk micro- 
phones, headsets, footswitch 


m@ DTMF pad 
@ Cross mute 


@ Clock, audio-level bargraph, 
and cross-mute indicators 


@ Rack-mount kit 


The C-5111 has the flexibility to ac- 
commodate most any multiline console 
requirement. Call 1-800-877-1771 (toll- 
free) now for full details on the C-5111 
console. 


HIME GA lil 


a MARK IV company 
Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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Mobile Radio 


Volume 11, Issue 10 The journal of mobile communications technology 


features 


10 RF radiation guidelines 
for communications sites 
Raymond C. Trott, P.E. 
Evidence of the RF radiation 
levels in and around one’s fa- 
cility, plus posted warnings in 
those areas exceeding the guide- 
lines, could provide significant 
protection from injury claims 
from RF radiation. 


New modem, Bessel 
filter enable 2,400-baud 
paging 

Irene Moore, Mark Witsaman 
and Mike McCabe 
Inexpensive upgrades to exist- 
ing infrastructures boost radio- 
paging system throughput from 
1,200-baud to 2,400-baud, dou- 
bling the channel capacity. 


Comparisons of analog 
and digital cellular 
Terry S. Cory, P.E. 

The popular belief is that digi- 
tal modulation combined with 
signaling protocol and call pro- 
cessing performs better in a 
fading environment than ana- 
log. Although this often is the 
case, it is not generally so. 


Mone 
vers 32 Improve ind 
p ndoor 
communications with 


radiating coaxial cable 
James J. Ford 

Three factors make radiating 
cable the clear choice for in- 
door RF communications 
transmission. 


On the cover: A worker wears a radio fre- 

ae quency radiation (RFR) protective suit of Naptex 
poet ~ fabric made with yam consisting of stainless- 
steel microfibers in a cotton-polyester base while 
making RFR measurements near antennas on a 
tower. Photo courtesy of Maxwell Safety Prod- 
ucts, Smithtown, NY. 


44 How F-TDMA can 
improve private land 
mobile radio 
John Yoon and Barbara Baffer 
F-TDMA offers a path that al- 
lows refarming of existing 
spectrum below 470MHz to 
12.5kHz spacing by on-center 
channel migration, 
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Selectone Smartrunk’ 
Radiotelephone Trunking 


Low cost trunking on Al ¥ frequency band 


Now you can economically build your OWN ® Up to 1,100 subscriber capacity 


trunked radio system or upgrade your existing : 
UHF or VHF system to trunked operation. Smar- neon oe mega: aati ee ~ 
Trunk from Selectone allows radio trunking on * DTMF or dial pulse compatibility 


up to 16 channels at up to 16 different sites. « Compatible with many portable and mobile 
Designed for radiotelephone interconnect appii- radios 


cations, SmarTrunk provides many of the same ‘ ‘. 
features as cellular and existing 800 MHz trunk- ° SUPPOrts mobile-to-mobile calling 
ing systems - but at a fraction of the cost. ¢ Easy to program and operate 


FOR COMPLETE DETAILS, CALL OR WRITE TODAY: 


“— electone Selectone Corporation * 23278 Bernhardt Street, Hayward, CA 94545 
Toll Free: 1-800-227-0376 * Phone: (510) 887-1950 « Fax: (510) 887-4011 


Circle (5) on Fast Fact Card 


It's a funny business, this matter of 
radio communications technician li- 
censing and certification. 

Several years ago, the FCC deregu- 
lated land mobile radio maintenance 
and repair by eliminating the previous 
requirement that such work be per- 
formed by technicians with a General 
Radiotelephone Operator License 
(GROL). 

Some employers without the means 
or desire to test job applicants contin- 
ued to list the GROL as a technician 
employment requirement. Others made 
use of private technician testing and 
certification. 

To save money and to discourage 
people from applying for the GROL, 
the FCC reduced its testing schedule. 


The GROL test not only became out- 
dated, it became hard to get. 

To fill the void, several trade asso- 
ciations began giving tests and issuing 
certificates to successful candidates; 
nevertheless, some technicians and 
employers continued to prefer the 
government’s GROL to association 
certificates. 

One association went so far as to pe- 
tition the government—unsuccess- 
fully—to stop issuing GROLs. 

The FCC tells license candidates 
by phone and by mail that the li- 
cense is not required for land mobile 
technicians. 

On Sept. 1, the government took two 
steps that respond to public demand 
for the license. It released an updated 
pool of exam questions and made the 
test available through multiple private 
outlets. 

The exam measures an applicant's 
knowledge of basic radio law and oper- 
ating practice for maritime radio. It asks 
questions about electronic fundamen- 
tals and techniques required to adjust, 
repair and maintain radio transmitters 
and receivers in the aviation, maritime 
and international fixed public radio 
services, not land mobile radio. 

As far as land mobile radio is con- 
cerned, now the GROL test is readily 
available to people who still do not 
need the license as an FCC require- 
ment, but who nevertheless wan? it or 


Commercial operator license examination managers 


whose employers want them to have it. 

Examinations are available through 
nine private companies and trade asso- 
ciations selected by the FCC from 60 
applicants to serve as commercial op- 
erator license examination managers 
(COLEMs). 

To obtain a GROL, applicants send 
a proof-of-passing certificate from a 
COLEM and an FCC Form 756 to the 
FCC at 1270 Fairfield Road, 
Gettysburg, PA 17325-7245. 

Some of the COLEMs are offering 
study guides, classes and copies of the 
question pools, Information can be 
obtained directly from these organiza- 
tions, which are listed below. 

A representative of one of the 
COLEMs said that because the new 
questions are difficult, she expects a 
high failure rate among the first round 
of candidates taking test elements for 
the GROL. 

Her company, which offers a variety 
of industrial and government tests, has 
tentative plans to offer five-day classes 
at teleconferencing locations through- 
out the country to prepare test candi- 
dates. Such classes are especially 
popular among people preparing to 
take a test for a second time, she said. 

All this for a license that is “not re- 
quired” for land mobile radio, but that 
some technicians and employers still 
want, 

—Don Bishop 


Drake Training and Technologies 
8800 Queen Ave. South 

Bloomington, MN 55431 
800-401-EXAM 

FAX 612-921-7248 

Contact: Julie Johnson 

Fee: $60 per exam 

Testing: Daily by appointment, 200 loca- 
tions in North America, 300 locations 
overseas. 


Electronic Technicians Association In- 
ternational 

602 N, Jackson St. 

Greencastle, IN 46135 

317-653-4301 

FAX 317-653-8262 

Contact; Anne Boiles 

Fee: $35-$75 

Testing: In every state, plus some state- 
side and overseas military facilities. Call 
for schedule. 


Elkins Institute Inc. 
P.O. Box 797666 
Dallas, TX 75379 
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800-944-1603 

FAX 214-732-0244 

Contact: Ed Lyda 

Fee: $50 for first element, $25 for each 
additional element taken at the same 
Sitting. 

Testing: In every state, scheduled and by 
appointment. 


International Society of Certified Elec- 
tronics Technicians 

2708 W. Berry St. 

Fort Worth, TX 76109 

Contact: Dept. 19 

817-921-9101 

FAX 817-921-3741 

Fee: $25-$75 per element 

Testing: In every state except Alaska, 
Vermont and Wyoming, and in Guam and 
selected foreign countries, by appoint- 
ment. 


National Association of Business and 
Educational Radio 

1501 Duke St. 

Alexandria, VA 22314 


800-759-0300 

FAX 703-836-1608 

Contact: FCC Technician Testing Center 
Fee: $63-$120 

Testing: At 95 test centers five days a 
week. 


Sea School 

5905 4th St. North 

St. Petersburg, FL 33703 
800-237-8663 

FAX 613-522-3155 

Contact: Len Wahl 

Fee: $50 

Testing: At nine offices daily, and on spe- 
cific dates at 83 coastal cities. 


Sylvan KEE Systems 

9135 Guillord Road 

Columbia, MD 21046 

800-967-1100 

FAX 410-880-8714 

Contact: National Registration Center 
Fee: $50-$75 

Testing: In 35 states, Monday-Saturday 
(except holidays), walk-in or scheduled. 


National Association of Radio Tele- 
communications Engineers 


FAX 508-533-3815 
Contact: Susan Stillwell 
Fee: $40 per exam per sitting. 


WS5Y1I Group 

National Radio Examiners Division 
P.O. Box 565206 

Dallas, TX 75356-5206 

2000 E. Rando! Mill Road 

Suite 608-A 

Arlington, TX 76011 

817-461-6443 

FAX 817-548-9594 

Contact: Frederick O. Maia 

Fee: $35 per license 

Testing: In all states and other locations, 
monthly or quarterly depending upon 
demand. 


TRANSCRYPT 
COMMUNICATION 
SECURITY... 


Because communication security is critical, you choose Transcrypt. When it comes to top 
performance, versatility, experience and unmatched value, there is no equal to Transcrypt. 
We've been designing innovative communication systems for public agencies 
for over 15 years. Our communication security equipment has proven itself in 

over 1000 different radio models in thousands of systems in more than 4 
70 countries. Transcrypt equipment is the approved standard for law 4 
enforcement and government agencies worldwide. 
But don’t take our word for it. Call anyone with secure communications. 
Or call us. We'll give you a list of customers who choose Transcrypt. 
They'll be happy to tell you why. 
TRANSCRYPT INTERNATIONAL. 
THERE IS NO EQUAL. 
CALL 1-800-228-0226. 
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THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY 
1620 North 20th Street, Lincoln, NE 68503, (402) 435-4400, FAX (402) 435-6780 


C alendar 


October 


18-19—SMR Management Conference, sponsored by American Mo- 
bile Telecommunications Association, Hyatt Regency Tech Center, 
Denver. Contact: 202-331-7773. 

21-23—Government Affairs Summit/Fall Meeting, sponsored by the 
National Association of Business and Educational Radio (NABER), 
Ritz-Carlton Hotel, McLean, VA. Contact: 800-759-0300. 


November 

2-4—WirelessWorld Conference & Exhibition, sponsored by Cellular 
Business magazine, Buena Vista Palace, Lake Buena Vista, FL. Con- 
tact: Chris Lotesto, 800-458-0479. 

4-6—Industrial Telecommunications Association, La Quinta Hotel, La 
Quinta, CA. Contact: Barbara J. Levermann, 703-528-5115. 

11-14—Communications Marketing Conference, Holiday Inn River- 
walk. San Antonio. Contact: Gene Johnson, Vega Signaling, $18-442- 
0782, 

19—Radio Club of America, Communications Symposium, Annual Din- 
ner and Awards Presentation, New York Athletic Club, New York. 
Contact: Ron Formella, 201-652-6811. 


1994 


February 

7-8—AMTEX, the American Mobile Telecommunications Association's 
Marketing and Technology Conference and Exposition. Marriott on 
International Drive, Orlando, FL. Contact: 202-331-7773. 


March 

2-4—Cellular Telecommunications Industry Association Winter 
Meeting and Exposition, San Diego. Contact: 202-785-0081. 

6-9—Energy Telecommunications and Electrical Association, Henry 
B. Gonzales Convention Center. San Antonio, Contact: 214-235-0655. 


April 


13-15—International Wireless Communications Expo/Spring, Lis 
Vegas Convention Center, Las Vegas. Contact: 303-220-0600. 


Mobile Radio 


May 


2-5—Supercomm, sponsored by USTA and TIA, and International 
Conference on Communications, sponsored by IEEE, New Orleans. 
Contact: USTA, 202-835-3100. 

12-14—Mobile Communications Conference, sponsored by the Na- 
tional Association of Business and Educational Radio (NABER), 
Peabody Hotel, Orlando, FL. Contact: Nancy Palleschi, 800-759-0300. 

25-27—RadioComm, Vancouver Convention Center, Vancouver, Brit- 
ish Columbia, Contact: Bill Eggertson, 613-233-4888. 


June 

7-11—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lar Technology Society, Stockholm, Sweden. Contact: Professor Sven- 
Olof Ohrvik, technical chairman, 46 8 757 0483; Fax 46 8 34 8441, 

18-23—Ltilities Telecommunications Council, Washington Sheraton, 
Washington, DC. Contact: Rita Clark, 301-621-7802. 


July 
17-20—Forestry-Conservation Communications Association, 
Hershey, PA. Contact: Don Pfohl, 602-644-3166. 


August 

6-11—International Municipal Signal Association, Cavenaugh’s Inn, 
Spokane, WA, Contact: Harold Glerum, 800-723-4672. 

7-12—Associated Public-Safety Communications Officers National 
Conference, Lawrence Convention Center, Pittsburgh. Contact: 800- 
824-1850. 


September 


22-24—Mobile Communications Marketplace, Washington State Con- 
vention Center, Seattle. Contact: 800-326-8638. 


October 


15-20—International Association of Chiefs of Police, Albuquerque 
Convention Center, Albuquerque, NM. Contact: 703-243-6500. 5h, 


sponsible for sales, operation or maintenance of 
mobile radio equipment. Non-qualified 
tions in the United States are $30 per year; in 
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FOR RADIO SYSTEMS _ 
..-because you never know when 
a fleet unit is in a hole. 
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COMPUTER AIDED DISPATCH %@a 
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For better feedback from your dispatches, Call Toll Free: 1-800-638-5577 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 ¢ In North Carolina Call: (919) 744-5050 or FAX (919) 744-5054 
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echnically speaking 


Receiver desensitization 
By Harold Kinley, CET 


In last month’s column, transmitter 
noise was discussed in some depth. 

Receiver desensitization ties in very 
closely with transmitter noise, Usu- 
ally, when you have a problem with 
one, you will have a problem with the 
other. 

Receiver desensitization or desense 
results when a transmitter is operated 
in close proximity to a receiver that is 
tuned to a frequency not far removed 
from the transmitter frequency. 

The example in Figure 1 below 
shows a receiver tuned to 159.120MHz 
and a transmitter operating at 
159.345MHz. Unless sufficient isola- 
tion is provided between the transmit- 
ter and receiver, the transmitter signal 
can overload the receiver’s front end, 
seriously desensitizing the receiver 
and possibly preventing signals from 
distant mobile units from being heard. 

Moreover, the operator may be en- 
tirely unaware of a desense problem. 


159.345MHz 
100W 
(+50dBm) 


Isolators revisited 


In reference to the June column 
on isolators, an alert reader, Bill 
Durtier of NovAtel Communications, 
Calgary, Alberta, found an error or 
omission that might have caused 
some confusion. 

The June column reads that the 
return loss at the transmitter should 
be approximately equal to the com- 
bined Isolation figures of the cas- 
caded isolators plus the return loss 
at the output of the last isolator 
{nearest to the antenna). 

Mr. Durtier’s letter reads: “Kinley 
states several times that the return 
less is equal to the combined isola- 
tion figures of the isolators. Unfortu- 
nately, this is not the case.” 

Mr. Durtler’s statement |s abso- 
lutely correct. The error came from 
considering only the reflected sig- 
nal component caused by the mis- 
match at the antenna and traveling 
back through the isolator to the in- 


put port. 
This reflected signal component 
will be below the incident signal 


level at the isolator’s input port by 
i equal to 


Properly. 

Nevertheless, there is another 
reflected signal component at the 
isolator's input port that is caused 
by the smal! mismatch at the input 
port. Normally, this reflected signal 
component's amplitude would be 
much greater than the retlected sig- 
nal component (caused by an an- 
tenna mismatch) traveling in the re- 
verse direction through the isolator. 

Because the input port mismatch 
would produce a much greater re- 
flected signal component traveling 
from the isolator input port toward 
the transmitter, it is this reflected 
signal component that determines 
the overall return loss between the 

Technically speaking, both sig- 


nal components would combine to 
produce a resultant signal. The re- 
sultant signal's amplitude would 
depend upon the phase relationship 
of the two signal components. 

The bottom line is that the overall 
return loss at the input port was not 
considered, and it should have been. 
Mr. Durtler’s point is well taken, and 
It is hoped that readers of that col- 
umn will see this correction. | regret 
the error. 

Mr, Durtler goss on to write; "If 
Kiniey’s assertion were true, | would 
be able to get arbitrary return loss, 
say, for example, 10008, by cascad- 
ing the required number of isolators. 
This would put the precision load 
manufacturers out of business.” 

| fail to see this point, because 
isolators require high-quality loads 
to function as isolators. Isolators 
without good-quality loads at each 
load port are little more than circula- 


It is a silent and often unnoticeable 
type of interference. 


How much isolation? 

To determine how much isolation is 
needed to prevent receiver desense, 
it first is necessary to know about 


159.120MHz 
0.35pV 
(-116dBm) 


159.120 MHz 


Figure 1. The transmitter, which is operating just 225kHz above the receiver frequency, 
is overloading the receiver's front end, resulting in desensitization. The weaker mobile 
signal may not get through in the presence of the stronger transmitter signal. Sufficient 
isolation must be provided through antenna spacing (vertical or horizontal), special 
filters to suppress the strong transmitter signal down to a non-interfering level, or a 


combination of the two. 


the specific receiver desensitization 
characteristic. 

This characteristic usually is found 
in the form of a graph that can be 
obtained from the equipment manufac- 
turer on request. If you do not have the 
manufacturer’s data sheet, you can 
perform the standard Electronic Indus- 
tries Association (EIA) or Telecommu- 
nication Industries Association (TILA) 
test for adjacent channel selectivity 
and desensitization. (See Figure 2 on 
page 56.) 

Suppose that the receiver desense 
graph for the receiver in Figure | 
shows that, at a frequency separation 
of 225kHz (159.34SMHz — 
159.120MHz), the receiver selectivity 
provides 90dB of immunity to receiver 
desense. 

This immunity is referenced to a re- 
ceiver input level of 0.35yV 
{-116dBm) for 12dB sinab, This 
specification means that, for the of- 
fending transmitter signal to cause re- 
ceiver desense, it must be 90dB stron- 
ger than the reference input level of 
—116dBm (0.35,:V), which translates 
to a level of —116dBm + 90dB = 
—26dBm. 

(continued on page 56) 


Kinley is a certified electronics technician with 
the South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Standard 
Radio Communications Manual: With Instrumen- 
tation and Testing Techniques, Prentice-Hall, 
1985. 
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Save Your Batteries 
kor When You 


Really Need Them. 


Use X-Tra Talk, trom Centurion. 


N ow you can make 
sure your battenes 
are ready when you 
need them. 

It's simple. When 
operating from your 
Vehicle, make it stand- 
ard procedure to power 
your two-way portable with X-Tra Talk (patent pending), the 
battery eliminator from Centurion. 

X-Tra Talk plugs into your vehicle's lighter (or any other 
12-volt source) to give you hassle-free operation for as long as 
you need to talk, No wornies about power drain. No problems 
with related weakening of signal. 

And best of all. no surprise battery failure down the line 
when you really need to use them. 


Because X-Tra Talk gives you: © Maximum power output 
from your radio * Extended battery life © Protection against 
reverse polanty and current surges © Compatibility with 
virally all popular two-way portables. 

So why drain your radio's battery when you can tap into 
your vehicle's power source? Get X-Tra Talk and eliminate 
the frustration of batteries tailing when you need them most. 

X-Tra Talk. Another bright idea from Centurion, your 
two-way portable power source. 

Call us toll-free at 800-228-4563 for the name of our 
distributor nearest you. And ask about our full line of 
batteries and power packs, 


CENTURION INTERNATIONAL, INC. 
Power When You Need It. 
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RF radiation guidelines 
for communications sites 


Evidence of the RF radiation levels in and around one’s facility, plus posted 
warnings in those areas exceeding the guidelines, could provide significant 
protection from injury claims from RF radiation. 


By Raymond C. Trott, P.E. 


The wireless revolution is continu- 
ing at a phenomenal pace. 

Practically all new radio systems 
being implemented or planned are 
multi-transmitter systems requiring 
sometimes hundreds of transmitter 
sites over wide regional areas and 
across the nation. These systems have 
familiar acronyms: SMR, ESMR, 
RCC, PCP, and VLS.* Add cellular 
systems to that list. 

To support these systems, existing 
antenna sites are being saturated with 
new antennas, new building sites are 
being developed, and many new tow- 
ers are popping up all over. 

Because these antenna facilities are 
easily visible to nearby inhabitants, 
sometimes members of the public 
worry about the effects these installa- 
tions could have on their environment 
and their community’s health. Con- 
cerns of these type were made public 
during the cellular phone “cancer 
scare” in January 1993. The cellular 
industry was put on trial for a few 
days, and the news media gave the 
matter extensive coverage. 

The construction of towers and issu- 
ance of tower permits all over the 

*SMR is specialized mobile cadio. ESMR is en- 
hanced specialized mobile radio; RCC is radio common 


carrier, PCP is private carrier paging; and VLS is ve- 
hicle location system, 


Trott is president of Raymond C. Trott Consult- 
ing Engineers, Irving, TX, a company that pro- 
vides RF radiation measurement services to en- 
sure compliance with radiation exposure stan- 
dards. He is a Fellow in the Radio Club of 
America. 


country are being blocked by local citi- 
zens concerned about the long-term 
effects of electromagnetic radiation 
from neighborhood communication 
towers. Cellular towers are targeted in 
particular because of their connection 
to the portable cellular phone cancer 
scare, 

Recently, residents in a small Puerto 
Rican village were successful in seek- 


The construction of 
towers and issuance of 
tower permits all over 
the country are being 

blocked by local citizens 
concerned about the 
long-term effects of 
electromagnetic 
radiation . . . 


ing an injunction halting construction 
and use of a cellular communication 
tower. In this case, the microwave 
dish, which radiates a signal thousands 
of times below the radiation standards 
for safety, was the target of the small, 
432-person community. 

Since 1988, the concern of residents 
near a mountaintop communications 
site in California has forced the site 
managers to spend hundreds of thou- 
sands of dollars investigating and de- 
bating the environmental condition of 
the site. 

These are just two examples out of 


perhaps many where the public is forc- 
ing communications site owners and 
managers to be aware of and to adopt 
an effective radiation hazard manage- 
ment program. 


RF radiation standards history 

In 1969, the National Environmen- 
tal Policy Act required all federal 
agencies to consider the quality of 
human environment in all regulatory 
decisions. 

The FCC met this requirement in 
1985 when it adopted RF radiation 
exposure guidelines using standards 
developed by the American National 
Standards Institute (ANSI) in 1982. 
These standards became known as 
ANSI C95. 1-1982. 

Since January 1986, broadcast sta- 
tions, in their applications for new or 
modified facilities, must certify that 
these FCC RF radiation protection 
guidelines are met. This ensures that 
humans will not be exposed to RF ra- 
diation beyond the guidelines. Gener- 
ally, Jand mobile stations were not 
required to comply. 

In 1991, the Institute of Electrical 
and Electronic Engineers (IEEE), re- 
vised the ANSI C95.1-1982 standard. 
Whereas the 1982 standard covered all 
humans under one broad classification, 
the 1991 standard (IEEE C95.1-1991) 
classified exposure into controlled and 
uncontrolled groups, (See below) 

The following year, ANSI adopted 
the 1991 IEEE standard, which now is 
known as ANSI/IEEE C95.1-1992. 
Finally, in April of this year, the FCC 
released a Notice of Proposed 
Rulemaking (NPRM) proposing to 
amend its 1985 guidelines and adopt 
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Ericsson North America Inc., please call (800) 835-3742. 
Telefonaktiebolager LM Ericsson, $-126 25 Stockholm, Sweden. 


‘Its about communication between people. 
The rest is technology.” 


LARS RAMQVIST, President and Chief Executive Officer, Ericsson. 


We expect co be able to communicate with anyone, at any time, anywhere. We want to be liberated from the constraints of 
time and space. Distances are shrinking. Traditional boundaries are losing their significance. 

We want technology to work for us as individuals. We expect it co meet our sophisticated communications needs, but still 
be easy to use, 

We expect technology to provide us with global freedom, and ac the same time respect our privacy as individuals. It should 
allow us to reach others, but make ourselves available on our terms. 

Today’s technology makes almost anything possible. It is you and I who set the limics. 


Respecting people's need for privacy is just as important in the development of new telecommunications solutions as it is in 
our day-co-day communications with others. 

Ericsson provides innovative, flexible solutions and services for all rypes of telecommunications networks that are helping 
our customers to open up new business opportunities and supply superior service to users. We develop and maintain tech- 
nologies not only for today's needs, but for tomorrow and well into the future. 


70,000 Ericsson employees are active in more than 100 countries. Their combined cxpertise in switching, cellular, wireless 
and network technologies make Ericsson a world leader in celecommunications. 
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the ANSIAEEE C95.1 guidelines. 


Environment classification 

The big difference between the 1982 
and 1992 guidelines is the classifica- 
tion of controlled and uncontrolled 
environments. 

Controlled environments are areas 
where there is a potential for exposure 
to people who are aware of the poten- 


tial for exposure. A good example 
would be a radio technician working 
in an area close to an RF radiation 
source. The area of concern could be 
an equipment building housing trans- 
mitters either on the ground or on a 
tower or a building top. 

Uncontrolled environments are areas 
where there is a potential for exposure 
to individuals who have no knowledge 
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or control of their exposure. An ex- 
ample would be public areas or even 
residences near broadcast facilities 
where the public could be exposed to 
RF radiation. 

The ANSI/IEEE and proposed FCC 
guidelines are based on the maximum 
amount of RF energy that a human can 
absorb safely. Although the standards 
limit the rate of body absorption, des- 
ignated as specific absorption rate 
(SAR), this limit is also shown in terms 
of plane wave equivalent power den- 
sity (mW/cm?). In this way the fields 
can be measured conveniently to de- 
termine exact levels. 

The standards for the controlled en- 
vironments are generally 1.0mV/cm* 
in the low end of the land mobile spec- 
trum with an increase to 3.0mV/cm? at 
900MHz. These values are based on a 
six-minute period for which exposure 
is averaged, Thus, where the exposure 
is for three minutes, the exposure limit 
would increase to 2.0mV/cm?* from 
1.0mV/em’. 

For uncontrolled environments, the 
standards are five times more restric- 
tive or 0.2mV/cm? at the low end of 
the land mobile spectrum, increasing 
to 0.6mV/cm? at 900MHz. Here the 
average exposure time is 30 minutes. 


What can site owners/managers do? 

The FCC NPRM proposes more 
strict guidelines in the amount of RF 
exposure permitted. 

Some facilities excluded in the 1982 
guidelines may not be excluded under 
the new proposed guidelines. Most of 
the 1982 exclusions were low-power 
land mobile stations. 

[t is likely that the facilities with 
many transmitters—especially those 
with the high-power paging transmit- 
ters—will be in the new guidelines. 

Now may be the time for those site 
managers to establish radiation hazard 
management programs. These pro- 
grams will identify areas with high RF 
levels and enable the manager to pro- 
tect his employees and the public from 
excessive RF radiation. 

Evidence of the RF radiation levels 
in and around one’s facility, plus 
posted wamings in those areas exceed- 
ing the guidelines, could provide sig- 
nificant protection from injury claims 
from RF radiation. aR 
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New modem, Bessel filter 
enable 2,400-baud paging 


Inexpensive upgrades to existing infrastructures boost radiopaging system 
throughput from 1,200-baud to 2,400-baud, doubling the channel capacity. 
Performance statistics of 1,200-baud and 2,400-baud pagers are equivalent. 


By Irene Moore, Mark Witsaman 
and Mike McCabe 


If there are three words that 
radiopaging service companies savor 
when it comes to transmitting paging 
messages, they are “faster,” “better” 
and “inexpensive.” 


When a large paging company asked 
for cooperation in a project to increase 
the speed at which messages are trans- 
mitted, the result was a joint project to 
develop an inexpensive infrastructure 
upgrade to transmit POCSAG mes- 
sages at 2,400 baud. 

Transmitting paging messages at 
2,400 baud provides several advan- 


Testing the 2,400-baud modem’s performance 


2,400-BAUD 
GENERATOR 


To verify the 2,400-baud modem’s 
performance, a laboratory test setup 
as shown above was designed. 

The modulation analyzer was used 
to determine the modem’s jitter char- 
acteristics. Bit errors also could be 
detected. 

The data source was a function 
generator sending a 1 0 pattern at 
2,400 baud. The SYC contained the 


AUDIO 
ANALYZER 


MODULATION 
DOMAIN 
ANALYZER 


2,400-baud digital signal processing: 
(DSP) modulator, and the TXC was 
fitted with a 2,400-baud demodulator. 

Data were sent through an RF link 
using a standard 900MHz link trans- 
mitter and receiver. Noise on the RF 
channel was controlled and channel 
quality was determined in terms of 
SINAD and total harmonic distortion 
using an audio analyzer. 


tages. It doubles the channel capacity 
compared to existing 1,200-baud sys- 
tems, minimizes regenerative paging 


Moore is director of corporate communications 
at Glenayre-Atlanta. Witsaman is engineering 
vice president and McCabe is product manager, 
QT RF products, at Glenayre-Quincy. Moore is 
a member and McCabe is a Fellow in the Radio 
Club of America. 


The histograms in Figures 1, 2 and 
3 were generated by the modulation 
domain analyzer. No bit errors were 
sensed on any of the test runs shown. 
The x-axis on each histogram shows 
total delay through the system. The 
distribution along the axis is a nor- 
mal distribution, and the mean, peak- 
to-peak variation and standard devia- 
tion were derived easily. 
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Central Exchange Radio 
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module in each portable or mobile radio are 
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for setting up your 

1 LANCERnet system. 

Call or FAX us today 

| for complete information 

on the powerful 

j LANCERnet system. 


+ Automatic Channel Allocation + Talk Back Paging 


» Intersystem Security & » Multi-level Priority User 
Privacy Override 
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+ Conference and Group Subscriber Disable & Enable 
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+ Two Tone Paging Operation 


Communications 
Electronics 
Specialties, Inc. 
931-218 South Semoran Blvd. 
Winter Park, Florida 32792 USA 


Telephone: (407) 679-9440 
Toll Free: 1-800-327-9956 
FAX: (407) 679-8110 
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and improves operation of shared 
channels. 

In addition, 2,400-baud pager tech- 
nology is a natural extension of 1,200- 
baud. As a result, the development 
cycle for a 2,400-baud pager and in- 
frastructure was shortened, and the 
risks in evolving the high-speed for- 
mat were minimized. Unlike the Euro- 
pean Radio Messaging System 
(ERMES), 2,400-baud paging can be 
implemented with minor modifications 
to existing base station equipment. 

As often is the case when innovating 
or improving technology, there were 
technical and financial challenges to 
be answered. When considering the fi- 
nancial aspects of 2,400-baud paging, 
the goal was to use the customer's ex- 
isting paging system infrastructure and 
to provide inexpensive upgrades. 

On the technical side, there were 
several considerations. It was obvious 
that a new control system had to be 
developed or the present control sys- 
tem modified to handle 2,400-baud 
paging. The primary reasons for this 
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Figure 1. Histogram for 13dB sinap radio 
link to transmitter modem, 2,400 bps 
square wave, 22% total harmonic distor- 
tion at 1,000Hz. Note: The 13dB sinap test 
was conducted as a worst-case illustra- 
tion. Link design at this level is not recom- 
mended. 
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requirement were the tighter tolerances 
necessary to meet the POCSAG speci- 
fications at the higher speed. 

For example, at 1,200-baud paging, 
the bit width is approximately 830,S. 
The POCSAG specifications allow 
only one-quarter of the bit width, or 
approximately 200uS, to be used for 
the delay-jitter budget, which includes 
factors such as isochronous distortion 
including jitter, delay error and mul- 
tiple transmitter overlap. 

Because 2,400 baud is twice as fast, 
the bit width is halved to 415,S. Us- 
ing the same POCSAG specification, 
only one-quarter of the bit width, or 
104.8, can be used for the delay-jitter 
budget. 

One of the simulcast characteristics 
that cannot be controlled is the 
subscriber's location in the overlap 
zones. As an example, in a 10-mile 
overlap zone covered by radio signals 
that travel at 5.4.S per mile, there is 
a possible delay error of 544.8 caused 
by the subscriber’s location in the 
overlap zone, This reduces the jitter 
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budget and leaves only 50 microsec- 
onds for all the other factors, such as 
modem jitter, distortion, delay errors 
and clock drift. 

To meet this challenge, a new high- 
speed modem had to be developed. 
This modem not only had to reduce 
the jitter it introduced into the system, 
but it also had to be asynchronous. 
Previously, there was no asynchronous 
modem available for paging speeds 
higher than 1,200-baud paging. 

To provide for these advances and 
for future flexibility, digital signal pro- 
cessing (DSP) was used to develop 
the new modem. The modem allows 
only 28S of total jitter at 15dB stnap 
for both 1,200-baud and 2,400-baud 
paging. 

Well below the allowable toler- 
ances, the new modem reduces jitters 
and improves the performance for 512- 
baud, 1,200-baud and 2,400-baud pag- 
ers. In other words, it makes them 
more reliable by consuming less of the 
delay-jitter budget. 

Some of the other functions incor- 
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Figure 2. Histogram for 15dB sinao radio 
link to transmitter modem, 2,400 bps 
square wave, 17% total harmonic distor- 
tlon at 1,000Hz. 


porated into the new high-speed mo- 
dem include: 

p> a data speed of Obps to 3,000bps. 

p> multi-ary continuous phase fre- 
quency-shift keying (MCPFSK) modu- 
lation. 

p> an improved bit error rate (BER) 
performance for superior operation on 
existing links and reduced jitter on 
demodulation. 

p> a peak worst-case jitter of +148 
and a typical jitter of +48 measured 
on a 15dB sINnaD link. 

p improved audio processing for 
better performance in low sINAD en- 
vironments. 

» better than 10° BER at 15dB sig- 
nal-to-noise ratio. 

Another complication that had to be 
resolved was decreasing the rise time 
for 2,400-baud paging. 

The audio filters previously em- 
ployed in the exciter provided a rise 
time of 1504S when going from a data 
low frequency to a data high fre- 
quency. This rise time is marginal for 
2,400-baud paging, so to improve the 
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rise time, a new 10-pole Bessel filter 
was developed. This new filter is an 
outcome of the ERMES specifications. 
It provides a rise time of only 88S, 
and its output remains inside the FCC- 
specified occupied bandwidth mask. 

The 88S rise time translates into 
better pager performance in both the 
overlap zones and the fringe areas. 
Overall, it improves performance and 
enables more accurate data recovery. 

Naturally, there were some early 
concerns about the possibilities for 
decreased pager sensitivity and battery 
life. There also were some doubts as to 
the practical operation of 2,400-baud 
paging working with real-world noise 
and fading in a multipath reflection 
environment. 

Several tests were conducted to im- 
prove the 2,400-baud system enhance- 
ments’ effectiveness. 

In a laboratory, a miniature test site 
was set up to simulate a small paging 
system. During the transmission, a 
device that simulates on-line noise at 
different levels was placed between the 
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Figure 3. Histogram for 20dB sinao radio 
link to transmitter modem, 2,400 bps 
square wave. 
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link transmitter and the link receiver. 
A modulation domain analyzer was 
used to evaluate the 2,400-baud pag- 
ing system’s performance. Figures 1, 2 
and 3 on pages 16, 18 and on the left, 
respectively, show the modem perfor- 
mance at 13dB sinap, 15dB snap and 
20dB sinab. 

In addition to the comprehensive lab 
trials, three different real world test 
sites were selected. All of these tests 
were conducted by collective teams. 
Half were engineering employees from 
Glenayre and half represented the 
customer’s technical staff. 

The tests were conducted in three 
phases. 

In the first phase, before the infra- 
structure was changed, the test teams 
established a base line. They drove 
around the city with an assortment of 
1,200-baud numeric and alphanumeric 
pagers. Test pages, composed of short 
numeric and alphanumeric messages 
and of long alphanumeric messages, 
were sent at l-minute intervals. 

The teams tested pages in remote 
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locations on the paging system’s fringe 
areas, in difficult building interior lo- 
cations and in multiple-transmitter 
overlap zones. The performance results 
were logged carefully and analyzed. 

Next, the infrastructure upgrades 
were installed, including the modem. 
The teams then took the same group of 
1,200-baud pagers used in the first test 
and some 2,400-baud pagers and set 
off across the city. Once again, the test 
pages were duplicated and sent at con- 
tinuous intervals, The teams collected 
data from more than 10,000 pages and 
measured more than 4,000 data points 
in the simulcast coverage area. 

The first test was conducted with a 
single transmitter under local control 


The teams collected data 
from more than 10,000 
pages and measured 
more than 4,000 data 
points in the simulcast 


coverage area. 
aT TTI 
at the University of Mississippi in 
Oxford, MS. 

The second test site was at St. Louis, 
a “fnendly” simulcasting environment 
because the terrain is relatively flat and 
the downtown area does not have too 
many large buildings. This location 
provided the opportunity to test a si- 
mulcast, 4-transmitter system using an 
advanced simulcast control package. 

The third test site at Denver included 
transmitters on mountaintops and on 
downtown buildings. The diverse ge- 
ography provided much more compli- 
cated overlap zones. The Denver sys- 
tem had five transmitters with a sec- 
ond-generation digital control unit. 

The actual testing was done in ex- 
actly the same way at all the sites, The 
teams established a base line, changed 
the infrastructure and collected more 
data. 

The results were the same for the 
three test sites. There was no signifi- 
cant difference in 1,200-baud and 
2,400-baud sensitivity in the field test. 
The 2,400-baud pages worked even in 


Take A Look 
AT Our Brass 


After a Cushcraft/Signals antenna has i y 
been installed, you won't see the UltraLink 3 
Cable,™ the all-brass mount or the silver- 
plated contacts. Quite simply, you won't see 
some of our best work. 
With UltraLink Cable, installs are fast and 
easy. It snakes great and the connectors fit 
right. The Teflon® core makes it the best 
cable for high temperature applications. Its 
low-loss characteristics will allow more of the 
signal to reach the antenna. Our all-brass 
mount won't corrode so it's easy to remove. 
Larger teeth and a soldered lug insure an 
excellent ground. = 
When the world's largest package delivery Sy 
company needed antennas for their parcel i = 
tracking system, they chose the one you see 
here. Make the informed move to Cushcraft/ 
Signals for all your demanding mobile 
applications. 
Call us or your favorite distributor for your 
mobile and base antenna needs. 


UltraLink Cable™ 


* Low-loss Teflon® dielectric 
* Withstands high temperature 

* Fits standard RG58 size connectors 

+ Easily removed dual shields 

* Solid center conductor 

All-Brass Mount 

* Non-corroding 

* Parts won't seize together 
« Large grounding teeth 


Cushcraft/Signals * Soldered ground lug 


supplies a complete line 
of base and mobile antennas. 


1-800-258-3860 
FAX: 1-800-258-3868 


ecushecratt/ 


48 Perimeter Road, Manchester, NH 03103 U.S.A. - Telephone: 603-627-7877 - FAX: 603-627-1764 » TELEX: 4949472 
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Advanced Features, New Design 
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The future of EXTENDED LO- 
CAL CONTROL is here. The 
new model LE10 from CPI is a 
telephone style local extension de- 
signed for easy use with virtually 
any radio. The LE10 provides LED 
PTT indication. on-hook PTT ca- 
pability, off-hook monitor, 
amplified speaker with volume con- 
trol and adjustable amplified 
modulation output. The LE10 al- 
lows you to hear both sides of a 
transmission made from another 
desk-set or the radio microphone. 
The LEIO gives you all this in a 
newly styled modern package that 
brings extended local control into 
the 90's. Options: wall-mount 


adapter, two channel control, intercom, on-hook monitor and plug-in power- 


pack. 


Features 
» Separate RX and TX amplifiers 


« Radio transmission monitored on LE10 speaker 


» New modern styling 
* One watt receive audio amplifier 
* Use up to 1000 feet from base station 


1186 Commerce Drive « Richardson, TX 75081 
(214) 437-5320 - FAX (214) 437-5360 + (800) 869-9128 
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Synthesized Hand 
Portable Two-way 
Radio 


Quasi-trunked 
Radio Telephone 


© Copyright 1993 


SS 

Cp-ter-QTX Tt Radio Telephones provide 
exclusive built in multi-format™; 
programming for compatibility with awide ~ 
range of DTMF store and_ forward 
controllers without the need for any 
trunking option board. --It's all in the 
software. 


Dealers are being:selected presently so 
rite us for additional 
r the REP. in your area. 


Monark International Corp” 
10735 N.W. Ambassador Dr 
Kansas City, Missouri 64153 
Tet: 816-891-0700 

Fax: 816-891-0888 
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heavily loaded, multiple-format simul- 
cast environments using both numeric 
and alphanumeric POCSAG paging 
formats. The pager sensitivity, whether 
1,200-baud or 2,400-baud, showed 
little or no difference, and the pagers 
exhibited comparable battery life. 

According to the mathematical mod- 
els, the 2,400-baud pagers should un- 
der-perform the 1,200-baud pagers; 
nevertheless, a variety of real-world 
tests proved differently. 

The reason is because the math- 
ematical models are based on Gaussian 
noise distribution, and with the RF 
environment’s burst noise, the shorter 
2,400-baud paging message packets 
increase the probability of successful 
reception despite burst noise. Thus, the 
real-world test does not match the 


. despite mathematical 
models to the contrary, 
the real-world tests 
prove that 2,400-baud 
performance actually is 
comparable to 1 ,200- 
baud performance. 


mathematical models. The same argu- 
ment holds true for a fading model. 

In other words, despite mathemati- 
cal models to the contrary, the real- 
world tests prove that 2,400-baud per- 
formance actually is comparable to 
1,200-baud performance, In addition to 
doubling channel capacity compared to 
existing 1,200-baud systems, it doubles 
the page throughput and minimizes 
regenerative paging. 

Plus, it can be achieved with inex- 
pensive upgrades to the existing pag- 
ing infrastructure. With at least one 
company’s systems, the upgrades cost 
about $1,000 per site, and they are 
compatible with two earlier genera- 
tions of control equipment. 

With 2,400-baud paging, carriers 
once again can savor the three words 
they like the most, faster, better and 
inexpensive, and add two more, 2,400 


baud. in 


4 
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PCS BY FREEMAN 


THE WINDOW OF OPPORTUNITY HAS OPENED 


IPC S| marks the dawn of a new era in personal communications systems. Freeman 

Engineering is, once again, a frontrunner in developing technology destined to become the industry standard. 

Capable of handling "Meet Me’. land to mobile calls, cellular, paging, and PSTN calls, Freeman's PCS Switch is 

completely adaptable to the user's specific requirements. For details, call us, We've not only taken our PCS 
Switch off the drawing board, we've put it into practice. Freeman's PCS Switch is in service and on line in 


New Orleans, Louisiana under an experimental PCS license. 


Freeman Engineering. The window is open and the winds of change are blowing. 


lS 
( FREEMAN E{NGINEERING) 


WE BUILDIT WS4 WE BACK IT 


3131 N. I-10 Service Road. Suite 202, Metairie, LA 70002 (504) 831-7785 FAX: (504) 831-7859 
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Comparisons of analog 
and digital cellular 


The popular belief is that digital modulation combined with signaling 
protocol and call processing performs better in a fading environment than 
analog. Although this often is the case, it is not generally so. 


By Terry S. Cory, P.E. 


The additional subscriber capacity 
offered by time-division multiple- 
access (TDMA) digital cellular tele- 
phone service does not come without 
effort and expense on the part of sys- 
tem operators. 

The cellular system RF infrastruc- 
ture must be continually improved to 
minimize the /ocation variability for 
mobile operation and to avoid de- 
graded call quality compared with 
analog FM sys- 
tems. With a 
high-quality RF 
infrastructure, a 
carrier-to-inter- 
ference (C/I) ra- 
tio close to the 
5dB-6dB that 
TDMA digital 
system manufac- 
turers advertise 
may be realized. 

Call quality is 
affected more in 
the threshold sig- 
nal region for 
digital than for 
analog. To assess 
the comparison, 
the threshold 
characteristics of 
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Cory is a radio and 
telecommunications 
consulting engineer 
with Analink Systems 
in Plano, TX; tel. 214- 


SESS. minimizes fading. 
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both analog and digital must be evalu- 
ated in a fading signal environment. 

TDMA digital cellular operation of- 
fers three times as many channels as 
current analog FM, along with the 
possibility of about a 5dB improve- 
ment in C/I ratio performance. The 
ultimate call quality for high C/I ratios 
in a system environment is expected to 
be about the same as for current mass- 
produced FM receivers in the same 
environment—a baseband audio sig- 
nal-in-noise-and-distortion (sINAD) of 
as much as about 35dB. 


CALL QUALITY ANALOG VS DIGITAL CELLULAR 
FMD VS 43.5 kBIT DELTA MOD/DQPSK 
TOMA DIGITAL 


NON-FADING 
GAUSSIAN NOISE, 
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Figure 1. Call quality curves for analog and TDMA digital cellular telephone service 
comparing the articulation index with various carrier-to-interference (C/l) ratios show 
that TDMA may be 5dB-6dB better than analog FM when there is little fading and as much 
as 2dB-3dB worse when the fading is deep. Careful RF infrastructure implementation 


QUASI-NOISE-FREE —> 
PERCEPTIBLY NOISY 


MARGINAL 
INTELLIGENCE 


For the future, the digitized voice 
signals allow for processing that would 
optimize call quality further, once con- 
siderable system operating experience 
has been gained, 

The TDMA format probably is the 
best choice to sustain operating sys- 
tems during the impending technology 
transition, which is likely to take years. 


Dual-mode operation 

Cellular carriers that offer TDMA 
digital service continue to support ana- 
log FM service, too. Subscriber equip- 
ment manufactur- 
ers offer dual- 
mode telephones 
so customers can 
take advantage of 
TDMA digital 
service where it is 
available and use 
analog FM serv- 
ice where it is not. 

For the time 
being, the mixture 
of TDMA digital 
and analog FM 
service on the 
same systems 
gives an addi- 
tional C/I benefit 
because a given 
time-division 
multiplexed chan- 
nel only is “on” a 
third of the time. 
Eventually, where 
systems become 
entirely digital 
and operate near 
their capacity, the 
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Now When Your ANI Talks... 


EMERGENCY! 
UNIT 1082 
MAN-DOWN 


The Whole Fleet Listens! 


Introducing Automatic Voice Alerting, Only From Cimarron Technologies 


When the situation tums critical, your people need to know about 
it. Fast. That's why our Automatic Voice Alert system sounds the alarm 
with synthesized voice, over your radio channel or local PA. Quickly and 
accurately, so everyone gets the word. 

HERES HOW IT WORKS 

Your GE-STAR® equipped radio sends the push-button 
Emergency or Man-Down ANI message in less 
thana half second. Our C-MARK dispatch 
display then decodes the digital message, 

sounds an audible alarm, flashes the unit 

ID and message display, and logs it toa 

printer. 

AND NOW HEAR THIS 

Then the C-MARK, with Automatic 
Voice Alert, keys the dispatcher's radio 
and broadcasts the unit number and criti- 
cal message phrase back over the channel 
(contention free), as well as to its internal 
speaker or your local PA. 


TAG-1 ANI eiicoder sends Emergency and 
Man-Down messages from your remote radio 


GE-STAR is a registered trademark of General Electric Corporation 


SE HABLA ESPANOL... PARLEZ VOUS FRANCAIS 
Plus, our Automatic Voice Alert can be optionally supplied with any 
phrases, in any language you choose. So the message gets across, 
wherever you are. 


The C-MARK I dispatch display sends 


Automatic Voice Alert messages back over the air 


Automatic Voice Alert works with our TAG-1 ANI encoders, 
or in any GE-STAR® compatible ANI system. 

AND THERE'S MORE 
We offer the most feature filled and innovative GE-STAR® compatible 
ANlin the industry. To find out more, call toll-free in the US. 
1-800-487-7184 or (619)-738-3282. 


CIMARRON 


TECHNOLOGIES 
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additional 8dB of peak power per cell 
will eliminate this interim advantage. 

Achieving these call-quality benefits 
that stem from high C/I ratios depends 
on continually improving the RF sys- 
tem infrastructure. Although the use of 
digital modulation produces optimum 
results with the relatively narrowband 
cellular radio channel, it does so only 
if the signal variation with time is 


minimized. 

Perhaps this variation is minimized 
automatically for the essentially fixed 
operation of portable telephones that 
are not being used in vehicles in mo- 
tion. In vehicles, though, the location- 
variable characteristics of radio propa- 
gation may degrade the digital call 
quality even more than for analog. 

The most graphic means of display- 


EVER WISH YOUR 
EQUIPMENT WOULD 


CALL YOU 


BEFORE IT 


FAILS? 


If It’s Monitored By ProTek— It Will ! 


Any equipment (including pumps. 
generators, transmitters receivers, 
repeaters and system controllers of all 
types) can be monitored by ProTek. 

In addition, key site conditions such as 
tower lights, AC power, intru- 
sion alarms, smoke detectors 
and others can be monitored. ProTek’s 
built-in relay outputs can be used to 
automatically control equipment at the 
site, 


Unique programmability allows 
the user to create a sophisticated closed 
Joop control system capable of auto- 
matic alarming. ProTek’s inputs accept 
contact closures and DC voltages. The 
user defines input limits, time delays, 
qualifiers and relay outputs to be 
controlled. Any active input can be 
programmed to place an alarm call. 


Visit Us at MCM, Booth #132. 


26 Mobile Radio Technology 


An integral modem and speech 
synthesizer allow ProTek to alert 
you to inputs out of limits by calling a 
person, pager or computer (up to 8 
phone numbers in any combination). 
You can call ProTek from any tone 
telephone and it will tell you the actual 
value of any input (in volts, watts or 
high4ow level). Using the telephone, 
you can control all relay outputs and 
listen Lo audio inputs, 


ProTek 1s liekd-expardandable ~ up to 129 inputs. 
ProYoksrhas 14 inputs and 8 outputs. 


October 1993 


Time-stamped event recording 
(stored in non-volatile memory) helps 
pin-point intermittent problems. Best 
of all, no special computer software is 
required to program the unit - any 
Video Display Terminal can be used 
since all user-friendly screen software 
is resident in ProTek. 


To find out more about the ProTek 
family of Monitor, Alert and Control 
Systems, give us a call at (919) 876- 
8294 or FAX (919) 876-5666, 


PaGeIEK 


The Monitoring and Control Experts 
2801 Spring Forest Road 
Raleigh, NC 27604 
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ing comparative performance is to 
depict threshold curves for typical re- 
ceivers. A typical call quality range of 
expectations for analog and digital 
transmission is shown in Figure | on 
page 24, where baseband sinap has 
been interpreted as articulation index. 
Note the range in digital performance 
between fading and non-fading cases, 
and that the fading case assumes dual- 
diversity reception. 

Figure 1 shows that the digital sig- 
nal in the fading environment may be 
2dB-3dB worse than for analog FM. 
One might ask whether the FM char- 


The most graphic means 
of displaying 
comparative 

performance is to depict 

threshold curves for 
typical receivers. 


acteristic is affected similarly by fad- 
ing and interference. The answer is yes. 

The FM curve shown in the figure 
typifies performance achieved in the 
system environment; that is why it was 
chosen as the reference curve for this 
comparison. The astute technologist 
will recognize that Figure 1's FM 
curve approximates the curve that 
would be expected for narrowband FM 
with a modulation index of just greater 
than unity, rather than the curve for a 
modulation index of 4—as actually is 
used in the analog design. 

The realizable FM curve is partially 
a result of the channel characteristics 
and partially a result of using ‘“‘cost- 
effective” equipment in an interfer- 
ence-limited system. The FM charac- 
teristic degrades or improves “verti- 
cally” on the graph as expressed as the 
achievable siNAD or articulation index 
for good signals, whereas the digital 
characteristic degrades or improves 
“horizontally” on the graph and, there- 
fore, is more sensitive to the C/I ratio 


POWER ON... 
with ASTRON. 


dda Ifrnga 


Astron Corporation is the leading manufacturer of high-quality 
power supplies and converters for the land mobile industry. 
With the new SL-11 series of low profile power supplies, specifi- 
cally designed for base station applications, the setup is simple, - 
easy and looks attractive. Just mount the radio, with the mounting SL-11R [black] 
pads (supplied with the power supply), to the top of the SL-11A 
(2%"Hx7%"W x 9%"D) or the SL-11R (25%4"H x 7"Wx 9%"D). 
The power supplies are very well regulated and will provide 11 
amps of current at a 50% duty cycle. The units have fold-back 
current limiting to protect them from overload and short circuit, 
and an overvoltage protection feature to protect the radio should 
the output voltage exceed a safe level. All SL series units are avail- 
able in dark gray or black 
Power supplies and converters from Astron: our unsurpassed 
quality and reliability have made us the #1 choice in the communi- 
cations industry. 
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SL-11R [dark grey) 
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9 Autry, Irvine, CA 92718 
ASTRON Telephone: 714/458-7277 


CORPORATION Facsimile: 714/458-0826 
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(or threshold extension). 


Digital modulation 

Figure |’s digital curves are for 
delta-modulated differentially coher- 
ent quaternary phase-shift keying 
(DQPSK), assuming an effective sig- 
naling rate of 43.5 kb/s, a 6dB pre- 
emphasis and de-emphasis, and a fixed 
sampling and quantization process. 
Adaptive sampling algorithms and data 
coding vary the effective transmission 
speed and, thus, extend or diminish the 
threshold horizontally in the same way 
they extend or diminish the effects of 
propagation variability, as was de- 
scribed above. Higher signaling rates 
(more bits/hertz) coupled with coding 
lower the threshold (move the curve to 
the left). 

The popular belief is that digital 
modulation combined with signaling 
protocol and call processing will per- 
form better in a fading environment 
than analog. Although this often is the 
case, it is not generally so. 

In narrowband systems with signals 


from a moving mobile unit, there are 
aspects of fading, especially in urban 
areas, that defy mitigation, In particu- 


Space diversity reception 
using two receiving 
antennas works well 

against fading caused by 

specular multipath and 
scintillation. 


————— ee ee 
lar, sometimes diversity reception is 
relatively ineffective in overcoming 
fading. 


Diversity reception 

Space diversity reception using two 
receiving antennas works well against 
fading caused by specular multipath 


and scintillation. In fringe areas, sig- 
nal variability is caused by diffraction 
and scattering from large objects that 
block or diffract the signal. Close to 
the cell site, signal variability often 
occurs because of nulls in either the 
primary or secondary radiation patterns 
of the antennas. 

Much of the location variability can 
be eliminated by assuring line-of-sight 
coverage between the cell-site antenna 
and the mobile and by assuring that 
the antenna radiation pattern to the 
mobile including ground reflections 
(secondary pattern) contains no nulls, 

If fading happens despite these pre- 
cautions, virtually no degree of digital 
signal processing will make the thresh- 
old characteristic as good as it is for a 
comparable, unprocessed, non-fading 
signal in laboratory noise. 

For example, if the signaling rate is 
doubled to 87 kb/s and if half-rate 
coding is used, the digital curve shifts 
to the left to a position roughly tangent 
to the FM curve at its knee, Near the 
upper SINAD rail, this latter curve shows 


Follow the Leader 


The Model 640 DAPT XTRA -- the Leader in Value, Quality, and Support. 


The Model 640 DAPT XTRA paging termina! 
entered the field in 1991 with an impressive list of 
standard features and an amazingly low price. It 
quickly took the lead as the best value in its 
class. The DAPT XTRA's track record for 
reliability and support has helped it maintain that 
lead. Zetron's commitment to ongoing feature 
development and upgradability ensures that the 
DAPT XTRA will stay out in front for the long run. 


12335 134th Ct. N.E 

ZET RON) sieve cc ccocse 
rupee (206) 820-6363 
Fax: (206) 820-7031 


Standard Features: 1,500 Pager Capacity 

¢2 Telco/RS-232 Ports, expandable to 4 

* 280 Seconds of Voice Storage * System Voice 
Prompts « Alphanumeric Paging * 16 Transmitter 
Zones w/Sequencing * Remote Tone Control 

* Repeat Paging « Group Pagings Individual Call 
Counts * System Alarm Output « 24-Hour Remote 
Factory Support 


Options: Dual TNPP Network Interface « Dual 
Telco/RS-232 Card * Dial Click Decoder * MF 
Decoder ¢ Floppy Disk Backup 


DAPT XTRA Puts You In The Winner's Circle ! 
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Of course your customers will like it 
After all, they designed it. 


As usual, we consulted the experts before designing those days when the calls just keep on coming. 
our new XLT Series pagers; your customers. We've also built in an out-of-range indicator, 
They told us what they're really looking for programmable wake-up screens, variable alert tones 
ina high-end pager. The kind of things that help to separate the urgent from the ordinary, anda long 
them where they live: in the real world. list of other real-world assets. 
That's why every XLT Series pager can store So don't be surprised if the XLT Series 
up to 30 messages with up Lo 24 characters each, turns out to be exactly what your cuslomers want. 
along with a time stamp to keep them in order, for After all, they asked for it. 


uniden 


Real I dgers for a Real World. 


For more information about Uniden Pagers, call 1-800-292-2294 today. 
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a 5dB-6dB benefit over FM. 


Final general observations 

The usual way to improve threshold 
extension while mitigating signal vari- 
ability effects with digital signal cod- 
ing is to use wider bandwidths for digi- 
tal modulation than for analog. This 
method is exemplified most vividly by 
the more critical line-of-sight path 


clearances required for digital micro- 
wave compared to analog microwave. 

The digital data rate in a dispersive 
channel always is less than the band- 
width required for analog transmission 
because of the digital format overhead 
required, Thus, generally, the thresh- 
old characteristic for digital modula- 
tion has less slope than for analog 
modulation. The result is that the “FM 


You could hire several 
companies to complete one 
Important project. 


But that doesn’t always 
stack up. 


At JEFA International, we provide turnkey voice, data and 
video communications systems worldwide. From beginning 


to end, each project is planned, directed and integrated by 


our own team. So you always get top results. 


One call, One team. One solution. 


WEF: “A\ INTERNATIONAL, INC. 


Telecommunications Services 
214/424-5680 


The word is out. 
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capture effect” is not pronounced with 
digital voice. 

It follows that the observed call 
quality in the presence of a decreasing 
C/I ratio is likely to resemble AM more 
than FM. Because of practical quanti- 


... generally, the 
threshold characteristic 
for digital modulation 
has less slope than for 

analog modulation. 


—_ 


zation limits, the threshold charac- 

teristic’s upper SINAD rail is lower for 

AM than for FM, so the narrowband 

channels are not quite toll quality 

(landline telephone quality). 

Speech compression possibilities of 
M-ary PSK modulation in white noise 
are difficult to approach in a fading 
signal environment because of urban 
radio propagation characteristics. 
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WHY GAMBLE WITH SPEECH SECURITY? 


code Voice scrambler 
Tactical Rolling Code Voice 
Scrambling Microphone 
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To Order Call Toll Free: 1-800-MIDIAN’S 


Telephone: (602) 884-7981 
World Leader in Innovative Communications Technology 


FAX: (602) 884-0422 
MIDIAN ELECTRONICS, INC. / 2302 East 22nd Street / Tucson, Arizona 85713 
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Improve indoor communications 
with radiating coaxial cable 


The ease of installation, cost savings in material and labor, and improved RF 
coverage as documented in a factory test make radiating cable the clear choice 
for indoor RF communications transmission. 


By James J. Ford 


Objective: effortless indoor commu- 
nications installations with complete 
coverage. 

Well, not really effortiess, but com- 
pared to point-source antennas, radiat- 
ing cable greatly reduces costs, labor 
and frustration. 

Mobile radio communications are 
inhibited by limited propagation 
through metal or underground struc- 
tures. In fact, a common problem for 


an MOS Sha 


To enhance communications for Transit Police in subways, the New York City Transit 


a municipal communications system is 
lack of coverage. A simple solution is 
to provide a path for the radio signal to 
reach the area with poor radio cover- 
age. The use of radiating cables can 
help to reduce installation problems 
and costs. 

Wireless indoor communications 
through the use of a point-source an- 
tenna system in an enclosed area tends 
to diminish signal propagation through 
walls and in and around metal struc- 
tures. A radiating cable is an RF trans- 
mission line designed to couple the RF 


Authority has selected radiating cable that provides coverage in areas where RF propa- 
gation from a point source antenna is ineffective. The current project will use more than 
65 miles of cable to cover the IND Division, systemwide, through the boroughs of Brook- 


lyn, Manhattan, Queens and the Bronx. 


energy propagating its length to the 
environment. 

In doing so, it works as a continuous 
antenna that is more efficient in pro- 
viding RF coverage in enclosed areas 
such as tunnels, mines, metal-hulled 
ships and metal-framed buildings. 


Covering limited areas 

The low levels of energy emitted by 
radiating cables makes them ideal for 
achieving radio coverage in limited 
areas, allowing for frequency reuse. 
This is important because of the many 
competing demands for RF spectrum 
that make efficient spectrum use a 
pressing concer. 

Where reliable communication is a 
safety concern, radiating cables reduce 
or eliminate dead spots, providing the 
necessary radio coverage when it is 
needed the most. Radiating cable is 
used extensively in the New York 
subway system by Transit Police to 
provide reliable communications. 
Whether the use is in public safety or 
in reducing business costs, radiating 
cables provide a great benefit. 

Wireless local area networks 
(LANs) transmit data, correspondence, 
and voice messages rapidly and effi- 
ciently between stations in offices, 
factories and warehouses. Many wire- 
less LANs exploit the characteristics 
of radiating cable to support these 
communications. 

Reconfiguration and relocation of 
equipment and employees can be 


Ford is product engineer for radiating cable prod- 
ucts al Times Microwave Systems, Wallingford, 
CT. 
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The pace is fast and furious. 
Yet you manage to face each 
new RF communications 
challenge with true brilliance 
and dedication. All you need to 
finish the job is one more day. 


Problem is, you haven't got it. 


At Hewlett-Packard, we under- 
stand the kind of pressure 
you're under. So we created 
RF communications test and 
measurement solutions 
designed to turn those 


impossible deadlines into 
something you can shoot for — 
and meet. 


The result is equipment that’s 
made to handle your specific 
testing requirement today. With 
the speed and accuracy you'd 
expect from HP. Plus, the 
support and product develop- 
ment to help you face future 
challenges without hesitation. 


Because when the only thing 
between you and your goals is 
time — HP is ready to help 
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© 1963 Hewlett-Packard Co/TMSPROIMR 


bridge the gap. 

For your free brochure on HP 
RF communications test and 
measurement solutions, call 
1-800-452-4844 and ask for 
Ext. 7404*, or send in the 
attached reply card. 


*tn Canada call 1-800-387-3967, Dept. 74. 


There is a better way. 


iG HEWLETT 
PACKARD 


achieved more quickly and at a lower 
cost with radiating cable. Wireless 
connections also allow portable equip- 
ment to be used while remaining inter- 
connected to the network. 


Selecting distribution 

For radio communication in an en- 
closed area, an antenna or multiple 
antenna sites will provide some level 


Sometimes 
You Have to 


Go Out of 

Your Way 

to Find a 
Sabre Tower. 


Sabre towers stand up to the toughest con- 
ditions on earth. 

That's why you'll find them in such out- 
of-the-way places as the Antarctic, Alaska, 
and the deserts of Kuwait. 

You'll find our towers used for cellular 
systems. For microwave relays. For broad- 
cast and HF/VHF. And for special applica- 
tions where dependability is critical. 

You'll also find that Sabre designs, 
manufactures and installs its own towers to 
your specifications. We do it all, to ensure 
Sabre quality. 

So if you're looking for a tower that will 
stand up to the toughest conditions, call 
Sabre. 

You'll never again have to go out of 
your way to find the right tower. 

For more information, call toll free 
1-800-369-6690. 


We design. We manufacture. We install. 


6 SABRE 


COMMUNICATIONS CORPORATION 
2400 Highway 75 North + P.O, Box 536 * Sioux City, 1A 51102 
Phone 742-258-6690 = FAX 712-256-8250 
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of radio propagation. The following 
information can be helpful in selecting 
what type of signal distribution tech- 
nique to use. 

Many antenna manufacturers are 
promoting wall-mountable antennas 
that are fairly inexpensive. In fact, 
an antenna may be ideal for small in- 
door areas or where there are no 
obstructions. 


On the other hand, if there are ob- 
structions in or around the path of the 
radio signal, adequate coverage may 
require a more sophisticated approach. 


Comparisons 

Factory measurements were made to 
evaluate the performance of radiating 
cable compared to indoor antennas. 
The measurements were made in my 
employer’s main manufacturing area, 
which is 200 feet by 300 feet. 

Two quarterwave monopoles were 
chosen to represent the point-source 
antennas. These antennas were fed by 
a 0.500-inch coaxial cable with a 
smooth aluminum outer conductor to 
make the use of the couplers easy. 

The installation crew that installed 
the aluminum-sheathed coax and the 
radiating cable for the test had experi- 
ence installing electrical conduit, 
phone lines and datacom lines, The 
only special instructions given were 
that both cables for our test could 
not be bundled with any existing 
cables and had to be clamped in place 
separately. 

For the test, measurements were 
performed at 900MHz. The configura- 
tion of the first system consisted of the 
two quarterwave monopoles mounted 
near the ceiling and fed by 0.5-inch 
aluminum-polyethylene foam-dielec- 
tric cable with a solid, smooth outer 
conductor coax. This type of cable was 
selected because it is intended to have 
the best performance with the avail- 
able taps (couplers). 

The monopoles were connected to 
the feedline by a 16dB and a 10dB tap. 
The lengths of coax used were 130 feet 
to the first tap, 150 feet between taps 
within the test area and 300 feet after 
the second tap to the third tap in a 
separate building (total length 580 
feet). 


Test configuration 

Figure 1 on page 38 shows the lay- 
out of the building where the tests were 
conducted. The RF signal source was 
placed at the far left end of the build- 
ing, and both systems were fed at the 
same point. A wiring closet was used 
to store the equipment during this test. 

The attenuation between the first 
two taps was 5.4dB. The coupling 
values of the taps were selected to 
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The Perfect Blend For Wireless Communications. 


In 1993, one important development has changed wireless communications for good. Industry 
standard bearers A/S Mobile, Decibel Products, A/S Site Products and Allen Telecom Systems 
are now perfectly blended as the Allen Telecom Group Inc. Your wireless connection for total 
solutions — worldwide. 

In fact, no other wireless communications source can claim the flexibility, stability and 
innovation essential for global leadership. 

Known for 40 years as an antenna technology innovator, the A/S Mobile Division 
maintains its dedication to leading-edge performance and groundbreaking design for virtually 
every mobile application. 

With over 47 years in the industry, the Decibel Products Division originates advanced-design 
base station products and components, and exceeds industry expectations for mechanicol and 
electrical performance — all while addressing critical environmental concerns. 


Specializing in breakthrough ceramic-based filter product technology, the A/S Site Products 
Division works in tandem with major original equipment manufacturers and operators to design 
custom solutions and unique applications for new and existing wireless products. 

The Allen Telecom Systems Division focuses ils considerable talents to provide solutions for 
RSA and MSA applications and more. Always looking toward the future, Allen Telecom Systems 
supplies innovative design, engineering and manufacturing for the most sophisticated wireless 
telecommunications systems. 


And now you can put this comprehensive siicibioiin eastissiaak tdaiaiette 


wireless technology and expertise to work for AIS SITE PRODUCTS = ALLEN TELECOM SYSTEMS 
you — all from one powerful blend — the Allen 50500 Bs nil Pash 

Cleveland, Ohio 44139-3996 
Telecom Group Inc. Ml 216-349-8400 FAX 216-349-8407 


To learn more about Allen Telecom Group's 
products and services, call 1-800-664-5274. 
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Your Wireless Connection. 


RADIATING CABLE 


Figure 1. In the building where the tests were conducted, the RF signal source was 
placed at the far left end, and the radiating cable and point-source systems were fed at 
the same point. A wiring closet was used to store the equipment during this test. 


provide equivalent radiated power at 
each of the monopoles. The monopoles 
were configured this way to function 
as part of a distributed antenna system 
that would also feed an area beyond 
our test area with equivalent signal 
strength. 

Only the first two antennas in this 


_ MODUCOM MEANS INNOVATION 


‘MODUCOM’s Ultra-Com communications control consoles 
offer more features, more control and unparalleled flexibility. 
_ While others may imitate, MODUCOM innovates! 
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9-1-1 Compatible 


Write, call or FAX for our 
complete literature package 


MODULAR COMMUNICATION SYSTEMS, INC. 


13309 Saticoy St., No. Hollywood, CA 91605 / (818) 764-1333 / FAX (818) 764-1992 


area were evaluated. The third tap was 
in an adjacent building and was termi- 
nated in a 500 load for this test. The 
power level at the third tap was 
+10.6dBm. 


Labor difference 
Installing the cable on the factory 


@ Advanced design and micro- 
processor-based technology 
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@ Sophisticated control and 
switching electronics 


@ "SCREENMAKER' and 
"“CUSTOMIZER' for 
user programmability 


M@ Touchscreen monitors, 
mouse or track-ball 


®@ Multi-position consoles 
and single workstations 


ceiling took twice as long for the alu- 
minum sheathed coax as it did for the 
radiating cable, Additional labor and 
materials costs were incurred in using 
the aluminum-sheathed coax because 
of the required taps (couplers), mount- 
ing plates and monopoles, none of 
which is required to install radiating 
cable. 

The flexibility of the same size radi- 
ating cable made it much easier to 
manipulate throughout the installation 
and contributed even further to its cost- 
effectiveness. 

The radiating cable was installed in 
place and was measured for loss. The 
loss was 13.2dB. This test was per- 
formed easily, and no other installment 
verification tests were necessary, To 
help to understand the signal levels, 
Figure 2 on page 40 shows the loss 
budget for each system. 

The signal received by a halfwave 
dipole was measured at 17 locations 
around the manufacturing area, The 
value used is the average of 10 values 
taken evenly over a 20-foot length. The 
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Tx — 4dB — -16dB Tap — 5.4dB — -10dB Tap — 10dB — OdB Tap 

cable loss 
+10.0dBm 
monopole 


cable loss 
+30.0dBm 


cable loss 
+10.6dBm 
monopole 


+10.6dBm 
monopole 


Loss Budget for Distributed Antennas 


Loss Budget for Radiating Cable 


Figure 2. These are the loss budgets for the radiating cable and point-source systems. 


locations of the measurements were 
identical for each signal distribution 
technique. 

The receive dipole was held with 
horizontal polarization. Although re- 
cent investigations in wireless com- 


munications that have compared 
polarizations for antennas show verti- 
cal linear to be optimal, for conven- 
ience, horizontal polarization was 
used in this test. This results in a 
valid comparison of the two-signal 


COMTELCO ovstries, inc. 


A. American company building quality 


products in the USA since 1978. 


If you haven't tried our antennas, you may be 
missing out on one of the best values in the 


industry. 


We guarantee you will be pleased with both 


our price and performance. 


° Omni Base Station 
¢ UDA - YAGI 

° Mobile Cellular 

° Accessories & Mounts 


¢ VHF/UHF Dual Band 
¢ Marine Cellular 
¢ Mobile Two-Way 


Antennas for: Low Band, VHF, UHF, 
800/900 Cellular/SMR and 1.9 GHz 
Call for Free Data Book 
1-800-634-4622 


Fax (708) 790-9799 
501 Mitchell Road, Glendale Hts., Illinois 60139 


40 Mobile Radio Technology October 1993 


Circle (34) on Fast Fact Card 


distribution techniques. 


Test results 

A plot of the path loss values is pre- 
sented in Figure 3 on page 42. This 
plot shows the advantage in coverage 
that is provided by radiating cables. 

Notice that the lowest path loss 
value is provided by the point sources, 
and that the curve for the radiating 
cable is flatter. This is how radiating 
cable can be used to broadcast lower 
power levels over larger areas. 

If the covered area were smaller, 
the RF distribution would be more 
conveniently covered by a point- 
source antenna such as a monopole. 

In fact, if all of the available power 
were distributed through the two 
monopoles, there would be an addi- 
tional 10dB at each of the monopoles 
that would reduce the path loss by the 
same value, The radiating cable sys- 
tem proved to have an average 5.3dB 
path loss value advantage over the 
competing system. 

In the 900MHz system demon- 


Numeric 
Display 


Pag 


For two decades, Maxon has been a world leader in the design and manufacture of two-way 
business radio equipment. Five years ago, the addition of value-priced pagers to our Land 
Mobile Radio products proved to be a natural for our communications based company. 


We proudly introduce the newest member of the Maxon Paging family... 

The SND Series Pager is compact in size and designed for active users with a stylish LEXAN* 
case. The pager provides features like one-button operation and months of paging reception 
from a single “AA” alkaline battery. 


Maxon’s SND Series Pager also offers the quality, performance and Maxon-affordable pricing 
represented by our business radios. Our Kansas City, Missouri headquarters supports our 
products with warranty service and a spare parts inventory in excess of one million dollars. 
Value, performance, service and support from Maxon... naturally! 

For more information on the SND Series ‘ 
Pagers, or any of our two-way business 194! n 
radios, contact Maxon today. 


A World of Communications 


Paging Products Division 
LEXAN is a registered tradename 10828 NW Air World Drive * Kansas City, Missouri 64153 
of General Electric Company 1-800/821-7848, ext. 606 Fax: 816/891-8815 
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Figure 3. A plot of path loss values shows the advantage in coverage that is provided 
by radiating cables. The lowest path loss value is provided by the point sources, and 
the curve for the radiating cable is flatter. This is how radiating cable can be used to 
broadcast lower power levels over larger areas. If the covered area were smaller, the RF 
distribution would be more conveniently covered by a point-source antenna such as a 
monopole. 


strated, radiating cable provided bet- 
ter RF coverage using path loss 
evaluation. 

For 14 of |7 locations in the factory, 
a higher signal level was measured 
with the radiating cable. In larger sys- 
tems, radiating cable would have an 
even greater advantage. 

This point is further emphasized by 
the available power at the output of 
each system. The available power for 
an additional area was 16.8dBm for the 
radiating cable and 10.6dBm for the 
point-source system (both systems be- 
ing supplied the same 30dBm input 
power). 

The ease of installation, cost savings 
in material and labor, and improved 
RF coverage make radiating cable the 
clear choice for indoor RF communi- 
cations transmission. 


7) 


Keep In Touc 
Touchscreen 
ith ACCESS” from ave 

WI from Avtec 
ACCESS’ - Advanced Concept Communications 
Exchange & Signaling System for Utilities, 
Airlines, Gas & Oil Companies and Public 
Safety - A fully integrated, non-blocking, radio/tele- 
phone console system using color touchscreen 
technology. Touch control, pioneered by Avtec for 


high capacity voice communications systems, is fast 
becoming the new standard for dispatch consoles. 


Aviec Is a licensee of the ERICSSON GE MOBILE COMMUNICATIONS EDACS™ trunking system 


Call or write today - 

AVTEC, INC. 

4335 Augusta Hwy. ® Gilbert, SC 29054 USA 
(803) 892-2181 © FAX (803) 892-3715 
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MAXRAD, Inc. 
4350 Chandler Drive 
H yer Park, IL 


60103 USA 
Order: (800) 323-9122 
Voice: (708) 372-6800 
Fax: (708) 372-8770 
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How F-TDMA can improve 
private land mobile radio 


Frequency-and-time-division multiple-access offers a path that allows 
refarming of existing spectrum below 470MHz to 12.5kHz spacing by on- 
center channel migration while delivering a 100% increase in efficiency. 


By John Yoon 
and Barbara Baffer 


The digital revolution surrounds us, 
Compact discs have overtaken au- 
dio cassettes and made vinyl records 
candidates for antique shops. Televi- 
sion manufacturers have invested six 
years, since 1987, testing alternative 


SPEECH 


architectures, 

Ten years ago, the early personal 
computers were gaining acceptance. 
Now, multimedia personal computers 
integrate video, text and sound for 
learning and research as well as games. 

Digital cellular telephone systems 
operate in Europe, Japan, the United 
States and Canada. 

Land mobile radio is on the verge of 


}~<———- SEGMENT ——>| 


exploiting this same digital technology 
to deliver increased capacity, im- 
proved performance and enhanced 
functionality. A sound foundation is 
needed before one can build a good 
quality house. The same is true for fun- 


Yoon is manager of public safety marketing, and 
Baffer is a regulatory analyst at Ericsson GE 
Mobile Communications, Lynchburg, VA, 


SPEAKER 1 


SPEAKER 2 


DIGITIZED AUDIO 


+ 
CHANNEL CODING 


SPECTRUM FOOTPRINT 


—& 25kHz 


Figure 1. Time-division multiple-access (TDMA) technology allows communications among multiple users by allocating unique time 
slots to different users. This technique increases capacity by time-multiplexing users on the same RF channel. The shadings represent 
two distinct user groups. TDMA leaves the channel intact and uses a time reference to keep the data organized within the channel. 
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The New STABILOCK’ 4015 Radio Test Set 
Tests Great-Less Weight 


Finally, a two- “way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn’t cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
[] spectrum analyzer with audio 
[] electroluminescent display for easy viewing night or day 
(| licensed CLEAR CHANNEL LTR? testing capability 
_| memory cards to load and run tests automatically, including all cellular formats 
_] digital storage oscilloscope 
(J internal hatterv 
Lighten your two-way test load today-call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTR is a registerad trademark of the EF Johnson Company. STABILOCK 4015 is a registerec trademark of Schlumberger Technologies. 
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Canadian Representative 
Atelco Limited 

9225 Leslie St. Unit 7 
Richmond Hill, Ontario 
L4B 3H6 

Phone: 416-882-9455 
Fax: 416-882-9454 


Schlumberger Instruments 
Victoria Road 
Farnborough, Hampshire 
GU14 7PW,-England « ~ 
Phone-44*252 376666 
Fax-44:252 Sa 
ea 


Schlumberger Instruments 

50 Avenue Jean Jaurés 

BP 620-06 

F-92542 Montrouge Cedex, France 
Phone-33 1 47 466700 

Fax-33 1 47 466727 

Telex-631468 ENERINS 
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Schlumberger Technologies GmbH 
Gutenberg Str. 2-4 

D-85 737 Ismaning 

Germany 

Phone-48 89996410 

Fax-49 8999641160 


damental technology decisions neces- 
sary to build an advanced communica- 
tion system. The architecture is criti- 
cal to the delivery of promised advan- 
tages to land mobile users. 

For example, in the mid °80s, the 
Japanese rushed to adopt a high- 
definition television (HDTY) protocol. 
They selected an analog standard be- 
cause of the speed of product develop- 
ment. They were the first to offer im- 
proved video images. 

Unfortunately, no other country has 
adopted that standard, so the Japanese 
have been unable to capitalize on be- 
ing first. Other countries, such as the 
United States, elected to invest in a 
digital standard that provides not only 
improved video and sound, but oppor- 
tunities for television monitors to serve 
as the interface to interactive services 
and to advanced home energy control 
devices, for example. 

Meanwhile, the Japanese will have 
to trade out their broadcasting and re- 
ceiver equipment again to enjoy these 
benefits. 


Interceptor™ 


Digital Paging System 
Analyzer 


“Off the Air System Analysis" 
Turbo Charge your Digital Paging System! 
Maximize pager capacity per channel! 
Minimize busy hour delays! 

%* Golay. NEC and Pocsag 512/1200/2400. 

* Real time display of all modes, 

* Capcode, function code, pager type, synch 
code or preamble and data message. 

* Batch fill and efficiency analysis. 

* Break down of data stream lo binary level. 


* 24 statistical summary - pages, data words 
and addresses per second. 


* Pager trap and logging. 
* Cyclic page detection and alarm. 


¥* Simultaneous Multi-Channel Operation 
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This article explains the radio com- 
munications benefits promised with 
digital technology. Time-division mul- 
tiple-access (TDMA) technology, a 
spectrum-efficient implementation for 
digital land mobile radio, is explained. 
The characteristics of TDMA are con- 
trasted with another approach, fre- 


Digital technology 
improves voice and data 
communications 
performance .. . 


quency-division multiple-access 
(FDMA). A proposal for TDMA on 
narrowband, 12.5kHz channels, 
termed F-TDMA, is described along 
with its associated advantages. 


Digital advantages 
Digital technology offers increased 


Page Sitter™ 


Page Monitoring and 
Retrieval System 
No More Missed Pages! 


* Tracks over 32,000 Digital Pagers 
Alpha or Numeric (expandable). 


* Stores to individual password 
protected files for weeks or months. 


* Records Time /Date, Capcode, Function 
Code, Pager Type and Data Message. 


* Automatic Decoding of NEC, Golay, 
Pocsag 512/1200 Synch Codes 1 - 4. 


* Works with all terminals. 
* “Off The Air” - No hardware connections. 
* Instant retrieval loca! or remote. 


%* Multiplechannels. 


spectrum efficiencies and advanced 
features. 

Specifically, digital technology of- 
fers the following: 

pe Improved performance—Digital 
technology improves voice and data 
communications performance, thanks 
to sophisticated digital signal process- 
ing (DSP) units in mobile and portable 
equipment. 

pm Security—Digitized speech pro- 
vides inherent protection and a signifi- 
cant level of privacy and security from 
conventional scanners. 

Sophisticated encryption technology 
can enhance this security for sensitive 
tactical communications. 

p» Advanced features—Digital tech- 
nology allows the design of a signal- 
ing structure with the flexibility to 
handle several new features, such as: 
O data-over-voice signaling. 
automatic power control of sub- 
scriber units. 

O high-throughput data and dynamic 
bandwidth applications. 
O advanced networking and net- 


A Pop Up Alpha Paging 
Program for Your PC 


Full featured at a fraction of the cost. 


Y Unlimited Subscribers & Groups. 
/ Uses only 4.2K of Memory. 
¥Y Multi-tasking operation. 
¥ Full IXO/TAP protocol. 
/ Wrap around page logging 
with recall. 
/ Windows & Lan compatible. 
¥ Scrial ports 1- 4. 
¥ User selectable hot keys. 


Only $19.95 


Quantity Discounts Available. 


Statistical Control Systems Corporation . 3430 27th Parkway . Sarasota, Florida 34235 
1-813-954-8816 - Fax 1-813-954-8624 
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Nobody serves the territory 
like Meridian. 


From the Mexican border to Santa Maria, Meridian has Southern California covered in 
sites and service. 

Our locations are among the most sought after sites in the land. Important features such 
as stand-by power, air conditioning, security, and all-encompassing maintenance programs 
are there for the pickens. Many offer conventional and trunked community repeaters, with 
engineered and combined antenna systems to boot. 

This kind of coverage combined with our down home way of doing business has been a 
family tradition since 1956. And as Meridian continues to grow — adding new sites and 
capabilities — you can rest easy knowing Rich and Jack Reichler are here to help. Just call 


our new toll free number, (800) 400-SITE. . . . 
We're on your side partner! Great sites, great service, since 1956. 


Meridian Communications 


23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 
(818) 888-7000 ¢ (800) 400-SITE (7483) © Fax (818) 888-2857 


Visit us at Mobile Communications Market Place, September 28 thru October 1, 1993, Booth #102. 
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F-TDMA questions and answers 


Ericsson-GE responds to 
some questions about F-TDMA: 


MAT: How is the digital tech- 
nology developed as F-TDMA 
for private land mobile radio 
(PLMR) the same as the digital 
technology used in cellular mo- 
bile telephone systems? 

EGE: By “the same digital 
technology,” we mean the digital 
technology used in all kinds of 
products. 

With respect to using digital 
cellular telephone technology for 
PLMR, advancements in very 
large scale integrated circuit 
(VLSIC) technology have pro- 
vided an avenue for digital sig- 
nal processors (DSPs) to be de- 
veloped. DSPs can be pro- 
grammed to modify or add 
functions within a system with- 
out redesigning a custom IC. In 
this sense, digital technology 
can provide PLMR communica- 
tions with new and powerful 
capabilities. 

The way we use the term F- 
TDMA, the F defines a channel 
bandwidth of 12.5kHz vs. the 
current 25kHz bandwidth. The 
key in this design lies in adapt- 
ing the digital cellular TDMA for 
PLMR use. 

Fortunately, the use of digital 
components allows most of the 
changes to be accomplished via 
software; therefore, it makes 
sense to say that F-TDMA is ex- 
ploiting the same technology as 
digital cellular. This does not 
mean that F-TDMA has the 
same system architecture as 
digital cellular, though. Technol- 
ogy should not be confused with 
system architecture. 

Although a 12.5kHz, 2-slot 
F-TDMA system is not yet in 
production, a prototype was 
demonstrated at the Associated 
Public-Safety Communications 
Officers (APCQ) national con- 
ference in August in New Or- 
leans. A similar 12.5kHz, 2-slot 
F-TDMA concept is being de- 
fined for the Trans-European 
Trunked Radio (TETRA) RES-6 
standard. 


MAT: You have listed a num- 
ber of advantages that digital 
technology has to offer PLMR, 
such as improved performance, 
security, advanced features and 
spectrum efficiency. Are these 
advantages specific to F-TDMA, 
or can they be delivered by other 
digital architectures? 

EGE: Digital technology ad- 


vances most, if not all, radio 
architectures. 


MAT: Will scanner manufac- 
turers eventually make receiv- 
ers that can be used to listen 
to digital communications? If 
So, how can digital PLMR us- 
ers protect their communica- 
tions from competitors and 
criminals? 

EGE: It is fairly easy to moni- 
tor analog FM communications 
with a scanner. Digital commu- 
nications cannot be monitored 
with the same type of scanner. 

Digital scanners, if they ever 
become available, are likely to 
carry much higher prices be- 
cause of the more complex cir- 
cuitry required compared to 
analog scanners and because 
of the required economies of 
scale. 

First, casual listeners and 
scanner hobbyists who make 
no use of information in conver- 
sations they overhear pose no 
threat. 

Second, the average com- 
petitor or criminal who eaves- 
drops only when it is easy and 
inexpensive, as with an analog 
scanner, will not be able to lis- 
ten to digital communications. 

Third, if digital scanners be- 
come available, digital radio 
communications technology of- 
fers a low-cost software feature 
for a low level of privacy and 
security sufficient to prevent 
monitoring by stock scanners. 

Fourth, sensitive business 
communications that might be 
the target of industrial espio- 
nage and tactical public safety 
communications that might be 
the target of sophisticated crimi- 
nals can be protected with digi- 
tal encryption standard (DES) 
encryption. : 

DES encryption requires such 
enormous resources and so 
much time to decode without 
first knowing the key that the 
information it protects usually is 
without value by the time it is 
decoded. 


MAT: One of the advantages 
of digital communications you 
describe is dynamic bandwidth. 
Does that mean that the band- 
width changes from time to 
time? 

EGE: Yes, although the band- 
width would not change during 
a single call. 

Dynamic bandwidth might be 
referred to as bandwidth on de- 
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mand. In an F-TDMA system, 
the bandwidth never would be 
greater than what current regu- 
lations specify. 

Here are two examples of 
how dynamic bandwidth applies 
to an F-TDMA system: 

(1) An F-TDMA system with 
dynamic bandwidth equipment 
offers a migration path from the 
current “maximum” bandwidth 
(25kHz) to a “one-half maxi- 
mum” bandwidth (12.5kHz). 

Imagine a single base station 
that can talk to old (maximum 
bandwidth) and new (one-half 
maximum bandwidth) radios. 
With such a base station, exist- 
ing radio units do not have to be 
replaced simultaneously with 
new units. 

(2) Using F-TDMA on a 25kHz 
channel allows four users to 
conduct separate communica- 
tions simultaneously. This type 
of system configuration is per- 
mitted under current FCC rules. 


MRT: Doesn't the promise of 
digital technology transfer lie in 
its ability to deliver a high infor- 
mation transfer rate without in- 
creasing bandwidth? 

EGE: This is correct; never- 
theless, some data applica- 
tions such as transmitting fin- 
gerprint images require a wider 
bandwidth 


F-TDMA can satisfy require- 
ments for wider bandwidths by 
providing the flexibility to com- 
bine bandwidths of multiple time 
slots. As technology evolves, 
the amount of bandwidth re- 
quired will decrease. Digital 
technology will promote this 
bandwidth reduction further, 
along with the ability to deliver a 
higher information transfer rate. 

Despite the current need for 
wider bandwidths for specific 
applications, digital technology 
not only provides higher infor- 
mation throughputs, but also 
uses vocoder algorithms to 
compress voice (which is spec- 
trally inefficient) into a smaller 
bandwidth. 


MRT: Why aren't high chan- 
ne! data rates possible, such as 
16kb/s in a 12.5kHz channel? 
Why can't a 12.5kHz FDMA 
channel also operate at a 
16kb/s data rate? 

EGE: Data rates are a func- 
tion of modulation techniques 
and occupied bandwidth (mask 
of signal). 

The 16kb/s data rate fits within 


the current FCC Part 88 mask 
using a 4-phase modulation 
scheme. A 4-phase modulation 
scheme (7/4 DQPSK) is used 
because this demodulation 
technique can be implemented 
easily using today’s DSP 
technology. 

More complex modulation 
schemes, such as 8 QAM and 
16 QAM, typically require linear 
amplifiers to maintain energy 
within the mask and signal 
characteristics. Linear amplifier 
technology is advancing at a 
rate that should allow these 
more complex modulation 
schemes to be applied to digital 
PLMR in two years or so. 
Where 4-phase modulation can 
achieve a 16kb/s data rate, 16 
QAM (phase) modulation can 
increase the rate to approxi- 
mately 32kb/s. 

Another way to improve chan- 
nel capacity without increasing 
bits/sec/Hz is by further com- 
pressing voice signals into a vo- 
coder. Current vocoder technol- 
ogy compresses voice approxi- 
mately 4kb/s, but it requires 
approximately 3kb/s of error 
correction. 

Although this represents sig- 
nificant progress from where 
technology was a few years 
ago, improvements in vocoder 
technology are forthcoming. 
Higher data rates are possible, 
but modulation scheme selec- 
tion is limited by linear amplifier 
technology and demodulation 
DSP complexity. 


MAT: isn't the real issue in- 
formation transfer rates vs. 
bandwidth with frequency re- 
use? Information about adja- 
cent channel protection ratios 
and co-channel reuse or de- 
sired-to-undesired signal ratios 
would be useful. 

EGE: Yes, frequency reuse is 
a factor in estimating spectral 
efficiency. 

Our F-TDMA approach uses 
the same frequency reuse plan 
that exists today. No new fre- 
quency coordination plans are 
required. 

F-TDMA produces 100% 
spectral efficiency improvement 
over 12.5kHz FDMA systems 
and a four times improvement 
over 25kHz analog systems. 
The unique feature of F-TDMA 
is its allowance for transparent 
migration on existing frequen- 
cies without performing a new 
frequency coordination plan. 
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PWR/VOL 


SQUELCH DN 
Miptanod 


Think of it as a mobile “workstation” 
that delivers everything on the menu. 


a 


All the essentials you need to get the most 
from your system. Excellent Tx/Rx specs in 
lowband, VHF, UHF and 800 MHz models 
22 or 99 channels. Up to 110 Watts. 10 Watt 
external audio. TOT. BCLO. 41 tone and 83 
digital squelch codes. Fast 40 channels/ 
second priority scan 


Versatility 
= 


~ These compact radios give you exceptional 
operational flexibility with a broad range of 
options, accessories and programming 
choices. Repeater talk-around for direct 
mobile-to-mobile communications. Built-in 
modem optimizes data communications: no 
extra boxes. High- 
security scrambling. 
Practically any digital 
and/or analog signaling 
and selective calling 


To learn more about how the 
XTRordinary Syn-Tech XTR radios 
can improve your operations, 
ask for this free brochure today! 


formats you need, including DTMF/ANI 
Voice storage/message relay acts as a 
“mobile answering machine! range extender 
for portable radios. or both. Plus both 
programmable conventional and software 
trunking capability. 12.5 KHz channel kits, too 


User Friendly Operation =) 
1) < Syn-Tech XTR radios deliver that rare com- 


b ar 

a Syn-Tech XTR radios are easy to use. Over bination of essential performance features. 
20 logical contro! pane! options to exactly versatility. quality and reliability at reason- 
match your system requirements and the able cost. Backed by Midland’s nationwide 
radio options you choose. Even dual Sales & Service network, and responsive 
controis factory technical support when you need it 


Durability 


All models have rugged die-cast chassis 
and meet U.S. military specs for 
shock & vibration (MIL 810C/D) 
MIL SPEC protection against 
salt-fog, rain and dust also 
available. 


Reliability 


© projected failure-free service life is an aver- 
age of over 20 years of regular 40-hour work 
weeks per unit 


1-800/MIDLAND 
Ext. 1690 


_ 
{~~ 


ADL AND )))|) 


© 1993 Midland Internationa! Corporanan 
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work-wide features. 

p Spectrum efficiency—Digital 
technology, when implemented prop- 
erly, promises increased spectrum ef- 
ficiency, i.e., the ability for higher 
numbers of users to share the same 
spectrum (higher capacity) or the abil- 
ity to pass higher quantities of data 
(higher throughput) through a radio 
system. With available technology, 
capacity gains of 100% within 
12.5kHz channels and at least 
300%-440% in 25kHz channels are 
possible. Data rates exceeding 30kb/s 
in 25kHz channels or 16kb/s in 
12.5kHz channels are possible. 

Spectrum congestion is a fact of 
daily life to many land mobile radio 
users. The FCC has initiated a Notice 
of Proposed Rulemaking in PR Docket 
No. 92-235 to refarm frequencies be- 
low 512MHz to make additional ca- 
pacity available. Although it is not 
required by the refarming initiative, 
digital technology provides a way to 
gain spectrum efficiency while im- 


SPEAKER 1 


proving service quality and function- 
ality. The alternative of new, green 
spectrum is not available to meet the 
demand for private land mobile radio 
services. 


Competing technologies 

TDMA is a relatively new entrant 
into mobile communications and is 
challenging traditional approaches. 

TDMA historically has been pro- 
jected for 25kHz or 30kHz land mo- 
bile channels, A number of countries, 
including the United States, have 
adopted or plan to implement 12.5kHz 
channels in some frequency bands. 
This has led our company to develop 
TDMA for operation on narrowband, 
12.5kHz channels, termed F-TDMA. 

For cellular telephones, TDMA sys- 
tems are available and operating suc- 
cessfully in many of the large North 
American markets. Several of the larg- 
est specialized mobile radio (SMR) 
system operators have announced that 
they will install TDMA technology to 


OVERHEAD 


SPEAKER 2 


OVERHEAD 


12.5kHz 


Figure 2. Incorporating the advantages of narrowband channels with the capacity and 
flexibility of TOMA, F-TDMA provides two-slot TDMA on 12.5kHz channels. Capacity is 


doubled on each narrowband channel. 


gain interoperability and to facilitate 
wide-area roaming. 

The authors’ company has supported 
TDMA for private radio since 1989, 
when the access technology for private 
radio first came to be publicly debated 
in the FCC’s Further Notice of Inquiry 
in Gen. Docket No. 88-441. 

TDMA uses a common channel for 
communications among multiple users 
by allocating unique time slots to dif- 
ferent users. This technique increases 
capacity by time multiplexing users on 
the same RF channel. 

The shadings in Figure | on page 44 
represent two distinct user groups. 
Each group uses the channel resources 
on a time-shared basis. 

In effect, TOMA leaves the channel 
intact and uses a time reference to keep 
the data organized within the channel. 
The users are not aware that they are 
sharing an RF channel. Cellular tele- 
phone, landline telephone, digital mi- 
crowave and other electronic switches 
use a similar technique to multiplex 
conversations. 

Frequency-division multiple-access 
(FDMA) narrows the channels from 
25kHz or 30kHz to 12.5kHz. In some 
cases, adjacent channel interference 
prevents simply splitting a 25kHz 
channel into two 12.5kHz channels. 

“Multiple access” is a misnomer in 
the case of FDMA. In fact, unless the 
user is licensed to adjacent channels, 
only one user can occupy the channel 
at a time. 

Incorporating the advantages of 
narrowband channels with the capac- 
ity and flexibility of TDMA, F-TDMA 
provides two-slot TDMA on 12.5kHz 
channels, as shown in Figure 2 to the 
left. Capacity is absolutely doubled on 
each narrowband channel. 


Digital modulation 

In digital technologies, information 
is transferred through the air using 
electromagnetic energy, and the prop- 
erties of these waves are determined 
by a modulation scheme. 

Modulation techniques often deter- 
mine the gross bits per hertz. One way 
digital technologies increase spectrum 
efficiency is through the modulation 
scheme. A linear modulation scheme, 
differential quadrature phase-shift key- 
ing (DQPSK) is a good match for some 
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{inipace. 


A Motoroa Company 


Terminal Features 


Page Maker. 8 


in a Small Paging Terminal 


For Smaller Markets, Customer Owned 
Paging, Health Care or those Special 
Alpha Applications. 


Unipage now offers those with smaller 
paging demands, a paging terminal that has 
many of the features normally found only 
on larger terminals. And it’s affordably 
priced. Here are the standard features and 
some of the benefits that come with Page 
Maker 8. 


Page Maker 8 Standard Features: 
* 2000 Subscriber Number Capacity 

* One Channel Output 

* A Quad Store Card for Voice Paging 

« A VP8 Card for Caller Prompting 

« A Dual Trunk Card (two trunk inputs) 


Profit from Big Terminal Features 

¢ Use 2 Tone, 5 Tone, POCSAG 512, 
1200 or 2400, GSC, NEC D3, NCA, or 
MBS pagers. 

* Numeric, Alpha, Tone or Voice paging. 
e Interfaces with PURC, Quintron and 
other transmitters. 


A Few Benefits of Owning a Unipage 
¢ Hot Card Maintenance--remove or in- 
stall any card while the system is operational. 
It's convenient, and you don't have to power 
down and lose pages while the system is off 
the air. 

« System is expandable to four trunks by 
adding an additional card. By adding other 
optional cards, your system can grow as your 
needs grow. And, all of the cards are trans- 
portable to an M15 chassis for future growth! 
* Unipage is a Motorola company. 

For more details, give us a call at the 
Unipage number listed below. We will be 
happy to show you how the Page Maker 8 is 
the wise choice for your paging needs. 


rises. 


A Motorola Company 
1510 North Hampton Road 
DeSoto, Texas 75115 
(214) 228-5300 
1-800-367-2864 


FAX (214) 228-1430 
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Sold through Motorola Dealers or directly through Motorola and Unipage. 


© Unipage, 1O93 


TDMA applications. 

DQPSK-modulated F-TDMA can 
be used in the downlink and can ac- 
commodate 16kb/s in a 12.5kHz chan- 
nel. DQOPSK modulation is selected for 
the downlink communications path to 
allow simulcast to be implemented. 
DQPSK represents digital data by 
shifting the relative phase of the car- 
rier to represent digital symbols. The 
uplink path, mobile-to-base, will be 
supported by continuous phase partial 
response modulation (CPM) that 
eliminates the need for linear or 
quasi-linear amplifiers in hand-held 
equipment. 


Vocoders 

Voice coders (vocoders) are used 
in digital systems to convert analog 
speech into digital signals for 
transmission. 

At the receiving end, the vocoder 
translates the digital signal back into 
analog speech, 

Figure 3, The refarmed spectrum allows two TDMA carriers 12.5kHz apart on a 25kHz To increase the information trans- 
channel. This method allows four users on the equivalent of one current channel. mission efficiency for digital private 


* 4 USERS IN 25kHz CHANNELS 
* 2 USERS IN 12.5kHz CHANNELS 


SPECTRUM PAGING TRANSMITTERS 


Now - Digital Simulcast with Industry Recommended 
Adjustable Freq. Offsets & Asymmetrical FSK Shifts! 
@ 100% Solid State @ Automatic VSWR & Hi Temp. 
@ 66-88MHz, VHF, UHF, 900MHz protection for P.A. 
@ 10-300 Watts @ Built-in Metering 
@ 100% Continuous Duty M@ VHF/UHF Links available 
@ Direct FM 
@ Tone, Voice, plus Digital Modulation VHF — D.O.C. Approved in Canada 
(FSK, NRZ-POCSAG, GOLAY, or any FCC Type Accepted 
format.) 


The Spectrum SCT1500 Series of Paging Transmitters incorporates the 
latest advances in solid-state technology. The various models embody many 
years of experience in VHF/UHF transmitter design, These very heavy duty units are 
able to easily handle 100% duty cycle—even in extreme environments, for year after 
year of reliable service. A unique direct FM Digital/Analog Modulator is combined with 
a proportional solid state crystal oscillator/oven to provide digital modulation, low dis- 
tortion tone and voice modulation, as well as very high frequency stability. As with all 
Spectrum products, only the finest designs, components and construction techniques 
are used. 

So, for a Paging System with Superior Performance and High Reliability... 
step up to Spectrum quality, as thousands of customers throughout the world have 


SCT1500 done for almost 20 years! 


150 WATT TRANSMITTER 


Call or FAX for details. 


SPECTRUM COMMUNICATIONS CORP. 


1055 W. Germantown Pk e Norristown, PA 19403 USA 
(215) 631-1710 © * Fax: (215) 631-5017 
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MORE or LESS 


PolyPhaser’s Bulkhead System Standard Entry Panel 


Compare PolyPhaser’s Bulkhead coax cable entry 
system to the standard entry panel and the logical 
choice based on features, function and price is the 
Bulkhead System. 3,5,8,10,16 & 24 ports stocked. 
UPS shipable. 


Compare our features: 


M@ Multi-port panel of structural 1/8" copper 

@ Entry boots - one size fits all to 3-1/8" 

@ Built-in weatherized grounding kits 

W@ Easy fit for 16"0.c. studs (no framing needed) 

@ 30% lower overall cost than standard entry panels 


Compare functions: 


@ Low inductance grounding for lightning protection 
@ Low inductance coax protector mounting 

@ Universal protector mounting plates 

@ Weather/corrosion proof conductive joint compound 
@ Copper cleaning kit 

@ 10 year warranty 


There is no comparison - so why pay more for less! 


ad : 1500 models of coax, power and twisted pair protectors ... 


plus lightning/EMP and grounding solutions. 
(800) 325-7170 MH (702) 782-2511 MH FAX: (702) 782-4476 
P. RPOR has TION ® 2225 Park Place Mi P.O. Box $000 Mi Minden, NV 89423-9000 
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land mobile radio systems, the 
vocoder’s data rate must be decreased. 
This rate reduction is accomplished 
within the vocoder, which removes 
redundancy in the speech signal 
waveform. 

Therefore, the improved multiband 
excitation (IMBE) vocoder, based on 
its superior test performance and avail- 
ability, is selected for use in F-TDMA 
equipment. The IMBE vocoder’s data 
rate allows two users to communicate 
simultaneously within the channel ca- 
pacity of 16kb/s in a 12.5kHz channel. 


Linear amplifiers and TDMA 

Continuous phase modulation 
(CPM) is used in the uplink. This 
method offers a particular benefit in 
digitally modulating mobiles and por- 
tables because non-linear amplifiers 
still cost less than linear amplifiers. 
The cost advantage, along with the 
higher efficiencies of non-linear am- 
plifiers, makes CPM a logical choice 
for portable F-TDMA radios. 

Using DQPSK on the downlink re- 


quires a linear or linearized amplifier; 
still, modulation is used only for base 
stations where this technology is 
widely available. DQPSK is a good 
modulation choice for the downlink 
because any receiver capable of modu- 
lating and demodulating DQPSK is 


By narrowing the 
bandwidth and applying 
F-TDMA technology, 
multiple spectrum 
savings are achieved. 


capable of decoding other modulation 
schemes, 


Talk around or simplex 
Because F-TDMA is compatible 
with 12.5kHz operation, talk around is 


also possible. 

Any F-TDMA radio can operate in 
the talk-around mode by operating in 
an FDMA mode, using QPSK modula- 
tion and 12.5kHz digital talk around. 
QPSK is a 4-phase modulation tech- 
nique in the same family as CPM. 
Channel efficiency is not compromised 
when the radio operates in the talk- 
around mode. 


F-TDMA on existing channels 

By narrowing the bandwidth and 
applying F-TDMA technology, mul- 
liple spectrum savings are achieved. 

The F-TDMA technology provides 
the equivalent of 12.5kHz channel- 
ization on existing 25kHz allocations 
(e.g., 806MHz-821MHz or 450MHz- 
470MHz), a twofold increase in cur- 
rent National Public Safety Planning 
Advisory Committee (NPSPAC) chan- 
nel allocations (821MHz-824MHz), 
and a migration path to the proposed 
12.5kKHz channels below 512MHz. 


(continued on page 80) 


Terrestrial distribution costs got you down? 


Get off the ground 
with NSN and Gilat’s 
OneWay VSAT! 


Gitar's OneWay VSAT system lets you 
take off with small, 1.0 meter receive systems, 
your own uplink (no backhauls), single- 
channel or multiplexed configurations, and no 
restrictions on overlapping simulcast coverage 


areas. 


NSN won't tie you down with high 
spacetime costs either: data channels up to 
19.2KB are under $1,000 per month. And that 
won’t change no matter how big your network 


grows. 


Satellite distribution is easy with NSN, 
because we're more than just your authorized 
Gilat distributor — we service what we sell. 


Look to NSN for: 
oy Network Engineering 
of US & International Spacetime 
of 24-Hour Technical Support 
of Installation & Training 
| Equipment Leasing 
"| Disaster Recovery 


or Integrated Systems Applications 
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Avon, Colorado 


303-949-7774 © Fax 303-949-9620 
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1-800-345-VSAT (8728) 


NSN Network Services 
& National Supervisory Network 


—— : 


NSN NETWORK 
SERVICES 


The FM/AM-1600S 
combines a large 
color CRT and 
multiprocessor 
control to provide 
maximum 
performance and 
ease of use. 


PrReres oP 


The color CRT displays all information necessary to test an 
RF transmitter or receiver. Keystrokes are kept to a minimum 
by the extensive use of “soft keys’. The user can even select 
the colors to be displayed from a 16 color palette. The result is 
a level of operator convenience never before encountered ina 
service monitor. 

The RF system of the new FM/AM-1600S provides excellent 
spectral purity along with FM, AM and ®M capabilities. The 
instrument's independent RF Generator and Receiver allow 
frequency offsets to 1 GHz for applications such as cross-band 
repeater tests and RF injection while signal tracing a receiver 
front-end and I.F 

The digitized Spectrum Analyzer provides scan widths from 
1 kHzi/div to full scan, plus store, recall, compare and peak hold 
trace modes. Log scales of 10 or 2 dB/div and amplitude units 
scaled in dBm, dBuV, dBmV, dBV or dBW. 

Additional unique features include Tracking Generator; 
digitized 1 MHz Oscilloscope; 2 AF Function Generators; Bit 
Error Rate (BER) Meter and multiprotocol Data Communications 
Generator; Power Meter with extended dynamic range of 
0.2 mW to 200W; “store” and “recall” of front panel setups; 
RS-232C, IEEE 488.2-1987, SCSI (ANSI X3.131-1986) and EGA 
interfaces. 

Experience the ultimate Radio Communications Service 
Monitor. Contact IFR Systems, Inc. or 
your /ocal IFR representative. 


DEEEPOD 


Radio Communications 
Service Monitors by: 


Innovative Accomplishments 
in Design — 
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IFR SYSTEMS, INC. 

10200 West 


§ 67215-8935 USA. 
316 1522-498) 
IWX 910-741-6952, FAX 316/524-2623 


Technically speaking 


MODULATION = 23kHz @ 1kHz 


GENERATOR A 
COMBINING 


(DESIRED) NETWORK 


RECEIVER 


Ry = Ro= R3= 170 
(6dB LOSS BETWEEN 
ANY 2 PORTS) 


GENERATOR B 


(UNDESIRED) 


1) Connect equipment as shown above. With signal generator B (undesired) off, adjust generator A 
(desired) modulation to +3kHz with a 1kKHz tone. Adjust the output level of generator A to produce 
120B SINAD at the output. Record the level of generator A in dBm. This is the reference sensitivity of 
the receiver. 


2) Increase the level of generator A by 3dB. 


3) Set the frequency of generator B to the frequency that you are interested in checking. For example, 
if you are interested in knowing what the desense characteristic is at +225kHz, then set generator B 
to that frequency. 

4) Increase the output level of generator 8 until the sinaD meter drops back to 12dB SINAD. Record 
the output level of generator B in dBm 

5) The difference in the recorded generator levels in steps 1 and 4 is the desense immunity of the 
receiver at this particular frequency 

Note: This procedure is based on established EIA method found in publication TIA-EIA-603. Call 1-800-854-7179 for 


(continued from page 8) 


For extra insurance, the signal 
should be suppressed another 10dB, to 
—36dBm, at the receiver input. 

Suppose the transmitter output 
power is lOOW or +50dBm. This 
means that an isolation of 50dBm — 


SSS ee ee eee 
For extra insurance, the 
signal should be 
suppressed another 
10dB, to —36dBm, at 
the receiver input. 
D2. ee Ee ae 
—36dBm = 50 + 36 = 86dB must be 


provided between the transmitter out- 
put and the receiver input to minimize 


ordering information. 


receiver desense caused by the nearby 
transmitter. (Figure 3 on page 58 shows 
antenna isolation figures for horizon- 
tal or vertical antenna separation.) 
For a summary of the isolation pro- 


Figure 2. To determine how much isolation is needed to prevent receiver desense, it first 
is necessary to know the specific receiver desensitization characteristic. If you do not 
have the manufacturer's data sheet, you can perform the standard EIA or TIA test for 
adjacent channel selectivity and desensitization. 


WHEN TRAGEDY STRIRES, LACK OF 
COMMUNICATION IS A REAL DISASTER 


Whether it's co-ordinating 
Search and Rescue teams or 
dealing with ground relief support 
groups, a portable communi- 
cations system is an absolute 
priority in times of emergency 

The Tait Portable Repeater 
Station has been designed to be 
put into action immediately, 
effectively. Light. robust and 
‘showerproof, the Portable 
Repeater Station can handle a 
network of mobile and handheld 
radio transmissions in the most 
remote of terrain 

Wherever life is in danger, the 

Tait Portable Repeater 
Station brings the 
promise of help 


Tait Electronics U.S.A. Inc, 
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SCALA Planning a 220 MHz 


PROFESSION 1 
BROADCAST & COMMUNICATIONS Radio System? 


Scala offers you a complete line of superb professional fixed-station 
antenna products for radio voice and data systems operating in the 
216-225 MHz band. Let us help you achieve optimum system 
performance using antennas and arrays to meet virtually any pattern 
and gain requirement. Options include: 


Groundplane & collinear omni antennas 
High-performance log-periodics 

Omni & directional panel arrays 

Yagis & directional yagi arrays 
Sidemount dipoles & dipole arrays OG4-220 
These rugged antennas ensure system reliability and performance 

in every type of severe environment, ranging from arctic to tropical 

marine conditions. They are proven designs and they are available 

now! Since 1954 Scala has been designing and manufacturing 

antenna products of the highest quality. You are invited to join the 

thousands of customers worldwide who enjoy the benefits of our 

superior products and the finest customer service and support in the 

industry. 


Call for information and pricing today! 


SCALA ELECTRONIC CORPORATION 


P.O. Box 4580 Medford, OR 97501 (USA) 
Phone: (503) 779-6500 
Fax: (503) 779-3991 


In Canada contact: Tennaplex Systems Ltd. 
Phone: (613) 226-5870 Fax: (613) 727-1247 


Scala Electronic Corporation is a member of the Kathrein Group 
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Attenuation provided by vertical separation of dipole antennas 


ISOLATION IN dB 
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(Measured between antenna centers) 


The values indicated by these curves are approximate values because 
of coupling which exists between the antenna and tower transmission line 

Curves are based on the use of half-wave dipole antennas. The curves 
will also provide acceptable results for gain type antennas if (1) the spac- 
ing is measured between the physical center of the antennas and if (2) one 
antenna is mounted directly above the other, with no horizontal offset 
{exactly collinear). No correction factor is required for the antenna gains 


ISOLATION IN dB 


Attenuation provided by horizontal separation of dipole antennas 
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Curves are based on the use of half-wave dipole antennas. The curves 
will also provide acceptable results for gain type antennas if (1) the indi- 
cated isolation is reduced by the sum of the antenna gains and if (2) the 
spacing between the gain antennas is al least 50 ft. (15.24 m) (approxi- 
mately the far field). 


Figure 3. These graphs indicate the amount of isolation provided by (A) vertical spacing and (B) horizontal spacing of antennas. 


(Courtesy of Decibel Products, Inc.) 


vided in Figure |, refer to Figure 4 on 
page 60. Based on Figure 4, after all 
the isolation figures are taken into ac- 
count, the net signal level at the re- 


ceiver input is +8dBm, 

Remember, to avoid causing re- 
cciver desense, the signal must be sup- 
pressed to a level no greater than 


—36dBm at the receiver input; thus, 
an additional isolation or attenuation 
of +8dBm ~36dBm = 44dB is 
needed. This isolation can be accom- 


You can shoot bullets through these solar 
chargers and they can continue to operate at 
near full capacity. Shadows affect only the 
shaded area — other types lose nearly all 
charging capacity with only a small portion 
of the unit covered, Our flexible, light- 
weight chargers offer the ultimate in rugged 
dependability and ease of use for the 
communications industry. 


Call 800-397-2083 for product specifications. 


UNI-S@LAR 


United | CN 
Solar | 

Sysiems if s 

Corp % 

5278 Eastgate Mall 

San Diego, CA 92121-2814 800-397-2083 
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LOWEST NOISE 
WIDEST DYNAMIC RANGE 


o Li ; e 
SISTSTSSTSSS 


Trontech receiver multicouplers are versatile 
customer configurable units with exceptional 
performance. By combining ultra low loss filters and 
Trontech’s patented wide dynamic amplifier 
technology we are able to achieve very high third 
order intercept points and still maintain extremely 
low noise figures, even with low overall gains. 


Wireline, non wireline, trunking and other service 
frequency bands are available. Trontech can custom 
configure the optimum combination of filtering and 
dynamic range to address your unique applications. 
For more information, contact us at TRONTECH. 


TRONTECH 
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Receiver Multicouplers 


Patented wide dynamic 
range amplifier 


800/900 MHZ 


6 to 48 output ports 


For cellular, SMR and 
data transmission 
applications 


TYPICAL UNITS (others available) 


FREQUENCY OUTPUT NOISE FIGURE GAIN IP3 
(MHZ) PORTS SYSTEM SYSTEM — SYSTEM 
(dB 


(dBm) 
806-824 6 3 26 43 
806-824 12 3 23 40 
824-849 6 3 26 43 
824-849 18 3 2 34 
896-902 24 2 30 38 
896-902 48 2 22 32 


Other gain and power configurations also 
available 


38 Industrial Way East 
Eatontown, NJ 07724 

Phone: (908) 542-1133 

Fax: (908) 542-1118 
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Technically speaking 


plished by using a low-pass notch fil- 
ter at the receiver input. 

The graph in Figure 5 below repre- 
sents the amount of isolation versus 
frequency required by two different re- 
ceivers (A and B), 

These amounts represent the isola- 
tion provided by actual equipment 
from large manufacturing companies. 
If receiver A is used on a site where a 


transmitter is transmitting at a fre- 
quency 1MHz removed from the re- 
ceiver frequency, the graph indicates 
that an isolation of 40dB is needed to 
prevent receiver desense. 

If receiver B is used in the same situ- 
ation, an isolation of 61dB is required. 
Which receiver is the better choice for 
use on this site? Receiver A is, because 
it requires 21dB less isolation than 


Caller ID. Their number’s up. 


Caller ID will end the stuck mikes and 
stop the horseplay on your radio system. The 
ID-33 includes a time-out timer and emergency. 
ANI burst is a mere 100 msec. Fleet prices $69 to $121 
(100 qty.). New, low-priced decoder. Call 800-521-2203, 


[ ese | CONTROL SIGNAL’ 


1985 S. Depew St., Unit 7, Denver, CO 80227 (303) 989-8000 


Model ID-33 
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Tittering equipment and providing antenna site consulting 
services to the International land mobile market since 1980. 


Our producte are high performance and our approach to 
antenna alte engineering is practical and economical. 


Contact EMR for technical assistance and product Inform- 
ation. We will send you our catalog and a free copy of 
"Technical Papers".... a collection of articles on Isolators, 
duplexera, TX combiners and RX multicouplers. 


Filters available from 66 MHz to 1.3 GHz 


220 MHz ISOLATORS, CAVITIES, DUPLEXERS, 
TRANSMITTER COMBINERS AND RECEIVER 
MULTICOUPLERS READY FOR QUICK DELIVERY 


22402 N. 19th Avenue - PHOENIX, ARIZONA 85027 
TEL: 602-581-2875 - FAX: 602-582-9499 


CAVITIES - ANTENNA DUPLEXERS 


SYFTANOOILINW HSAIZOSY & 
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Transmitter level 
Transmitter line loss.... 
Antenna isolation 


Receiver line loss 


Net signal level at receiver +08dBm 


Figure 4. This summary of the isolation 
provided in Figure 1 shows that after all 
the isolation figures are taken into ac- 
count, the net signal level at the receiver 
input is +8dBm. 


FREQUENCY (MHz) REMOVED FROM CENTER 


40 50 60 70 
ISOLATION (dB) REQUIRED 


Figure 5. These graphs show the amount 
of isolation required between a transmitter 
operating at 100W (+50dBm) and each re- 
ceiver (A and B) with a sensitivity of 
0.35.V or -116dBM at 12dB sINAD. Note 
that receiver A requires less isolation than 
receiver B. Thus, receiver A is a better 
choice for use at a site where many trans- 
mitters might be operating at a frequency 
near that of the receiver, At 1MHz, receiver 
B requires 21dB more isolation than re- 
ceiver A. 


PRISM (priz°em) n. [Lat. < Gk.] 


1. A highly organized array of 
telecommunications modules used for 
radio paging message delivery. 2. A 


feature rich, but cost-effective platform 
for paging service operators. 3. The 
right solution for growing a new or 
existing paging system, irrespective of 
SIZe. 


PRISM by TGA 


redefining the art of electronic messaging. 


TGA Systems, Inc. See PRISM at the Mobile Communications Marketplace 
(800) 998-8421 Booths 244, 246 and 248 
(404) 441-2100 
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Santa Fe Distributing 
has all your 

Cable, Combining, 
and Antenna needs! 


© Base Station Antennas 
_¢ Mobile Antennas 

° Duplexer/Combiner 

° Cable 


SANTA FE Distributing, inc. 


9640 Legler Rd., Lenexa, KS 66219 
913-492-8288 
FAX: 913-894-2136 


1-800-255-6595 
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—————— 


TX 


Figure 6. This direct measurement method can be used to determine the actual isolation 
between a transmitter output and a nearby receiver input. Simply connect the spectrum 
analyzer input to the cable normally connected to the receiver input. Be sure not to 
bypass any filters in making this measurement. With the transmitter keyed, the signal 
level is measured directly on the spectrum analyzer in dBm. Then, the measured signal 
level in dBm Is subtracted from the transmitter output level in dBm to get the isolation 
in dB between the transmitter output and receiver input. This method provides a more 
accurate means of determining how much additional isolation is needed to prevent or 


to minimize receiver desense. 


receiver B, 

This choice can save considerable 
money on expensive filters. Maybe one 
“can” will do instead of two, or it may 
be possible to achieve sufficient isola- 
tion by simply changing the antenna 
spacing. 


Direct measurement of isolation 
Although graphs such as those 

shown in Figure 2 

are helpful in de- 


a A AE as al) 


would be connected to the receiver 
input. 

Assuming a 100W (+50dBm) trans- 
mitter power, the isolation between the 
transmitter output and the receiver in- 
put is +50 — —30 = +50 + 30 = 
8OdB. 

To summarize, the amount of isola- 
lion required to prevent receiver 
desense depends upon the receiver 

design and the 
- transmitter output 


termining the ap- 
proximate isola- 
tion provided by 
horizontal or ver- 
tical antenna 
separation, a 
more accurate de- 
termination can 


Always closely examine 
receiver desense 
characteristics before 
buying! 


power. Any filter- 
ing must be in- 
stalled on the re- 
ceiver side and 
must be tuned to 
the transmit fre- 
quency. 

Filters are ex- 


be made by the 
direct measure- 
ment method if the antennas already 
are in place. (See Figure 6 above.) 
The transmitter is transmitting on 
151.325MHz. It is located in the im- 
mediate vicinity (same site) of a re- 
ceiver tuned to 151.100MHz. With the 
transmitter keyed, the signal level at 
151.325MHz is measured at —30dBm 
on the spectrum analyzer, which is 
connected to the antenna that normally 


pensive and cause 
some insertion 
loss at the desired frequency; therefore, 
it is more desirable to use a higher- 
quality receiver and less filtering to 
achieve superior performance. Always 
closely examine receiver desense char- 
acteristics before buying! This advice 
is especially important when a receiver 
is intended for use at a high-density 
site. 


i 


INTRODUCING 


ProLoc 


From Dictaphone 


=z Dictaphone 


A Pitney Bowes Company 


The World’s Most Advanced Digital Logger. 


Only Dictaphone could build o communications recording system 
as advanced as Prolog. The ProLog system provides digital sound 
quality, instant search and playback, compact low cost DAT 
recording media, and unprecedented reliability and system secu- 
rity. It’s also backed by Dictaphone and a guarantee of total 
customer satisfaction. 


4? rere 2 ue + ¥ —_—- 
papriearremberser tis: 
Loewe: a emer menos ae ewe 


Imagine recording hundreds of hours on a single digital audio tape 
cortridge. Consider the flexibility to easily increase channel capac- 
ity by simply adding digital recording modules. Plus, the capability 
to add performance with future software enhancements. 


Because ProLog is network based, a single operator con manage 
hundreds of recording channels from one PC work-station. ProLog 
provides new levels of system security, and o remote Service 
Response Network that can identify potential system problems, 
and actually dispatch assistance. 


Possibly the most impressive feature of the Prolog system is 
Dictophone’s exclusive DigiMax™ technology that cuts costs, while 
saving space, letting you compress days of recording onto a single 
digital audio cartridge small enough to fit in the palm of your hand. 


To find out more about the revolutionary new Prolog system. 
contact your Dictaphone representative today by calling: 
1-800-447-7749 Ext. D663. 


Prolog’s DigiMax 
records up to 320 
hours on a single 
D.A.T. cartridge. 
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Dictophone Corporation, 319) Broadbridge Avenue, Stratford, CT 06497-2559 


Telewave’s Broadband 
RF Wattmeter is 


rapidly bec 
"“indestry Standard! 


\ 
We're Crushing 
the Competition! 


> D> _Telewave, Inc. 
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AlliedSignal sells mobile radio line to Adage 


AlliedSignal has signed an agreement to 
sell its Bendix/King line of mobile radios 
to Adage, West Chester, PA. The sale is 
expected to be effective by mid-Septem- 
ber. Adage plans to move production of 
the Bendix/King land mobile product line 


to its Relm Communications production 
facility in Melbourne, FL. After comple- 
tion of the acquisition, Adage’s annual 
sales in the wireless communications busi- 
ness are projected to exceed $50 million. 


Strategic Telecommunications offers worldwide technical services 


Strategic Telecommunications, Dallas, 
began operations on July 30 to offer world- 
wide technical services such as project 
engineering and management, consulting, 
systems engineering, and installation and 
testing of telecommunications. 

Company president Robert C. Shapiro, 
P.E., created the company along with three 
partners, Shapiro previously was a contract 
consultant with RAM Communications 
Consultants in Dallas and a systems engi- 
neer with Alliance Telecommunications- 


CenCall Communications goes public 


CenCall Communications, Denver, an- 
nounced an initial public offering of 
4,750,000 shares of its common stock at 
$19 per share. According to CenCall, the 
company is the third largest specialized 
mobile radio (SMR) system operator in the 
United States. The operating regions cover 
parts of Colorado, Kansas, Missouri, Okla- 
homa, Washington, Oregon, Idaho, Wyo- 
ming and Texas with a population of about 
19 million, 

The net proceeds of the approximately 


Decibel Products in Dallas. 

Vice president of network engineering 
James Schell is working on a contract in 
Europe commissioning DMS switches. 
Marketing vice president Kevin Henry is 
installing a cellular system in western Af- 
rica. Tim Tilton, vice president of MidEast 
Operations, is currently installing a micro- 
wave system in the Middle East. 

Strategic Telecommunications is at 
14832 Venture Drive, Dallas, TX 75234; 
phone 214-484-9963; fax 214-241-2583. 


$82.7 million will be used to repay exist- 
ing debts, to partially fund the build-out of 
high capacity digital mobile networks and 
possibly to fund future acquisitions. 

CenCall digital mobile network service 
is expected to be available in Denver and 
the Colorado front range, Seattle and Port- 
land by early second quarter 1994; in Kan- 
sas City, Oklahoma City, Tulsa and 
Wichita during the first quarter of 1995; 
and throughout the rest of CenCall’s oper- 
ating regions by the end of 1996. 


PacTel Teletrac expands distribution channels 


PacTel Teletrac, Inglewood, CA, is ex- 
panding its indirect distribution channels 
to include dealers and value-added 
resellers specializing in the delivery of 
mobile communications and security prod- 
ucts and services. Qualified companies will 
be able to add Teletrac Fleet Director to 
their existing services. 

The company will offer authorized deal- 
ers the Fleet Director work station and in- 
vehicle hardware at wholesale prices, in 


LeBlanc opens regional offices 

LeBlanc Communications, Sacramento, 
CA, has opened regional offices in 
Lewisberry, PA, that will house both a 
regional headquarters and a service branch 
for LeBlanc's tower and technical services 
divisions. The address is 57! Industrial 
Dr., Lewisberry, PA 17339; phone 717- 
932-4440; fax 717-932-4425. 


addition to revenue sharing on airtime us- 
age generated by subscribers whom deal- 
ers have activated on the Fleet Director 
system. Value-added resellers will be able 
to purchase Fleet Director software, hard- 
ware and network airtime from PacTel 
Teletrac and then offer the comprehensive 
vehicle location and security services di- 
rectly to their customers under their own 
company name and packaged with their 
own services. 


Overland Park, KS, buys EDACS 
The Overland Park, KS, city council 
approved the acquisition of an 800MHz 
radio trunking Enhanced Digital Access 
Communications System (EDACS) from 
Ericsson GE, Lynchburg, VA. Phase one 
of the project is for a 5-channel simulcast 
EDACS with encryption to be used by the 
Overland Park Police Department. pig 


— 


Can Be A Dead End 


The Road To Buying A Base Station 
If It Doesn't Fit Your Needs 


The Paging Products International QUANTUM 
SERIES of low, medium and high power VHF, 
UHF, and 900 MHz Base Station and Link 
Transmitters have the features and reliability, 
dependability and cost advantage to lead you 
down the road to improved profits. The all new 
QUANTUM SERIES provides new capabilities 
not found in similar products. This all solid state 
advanced design transmitter series was 
designed with reliability, ease of service, and 
user features as the major objective. Ideal for 
stand alone or simulcast operation, the QUAN- 
TUM SERIES features a highly modular design 
with the major functions in easily removable 
rack modules as plug-in boards, or as program- 
mable software features. These features in- 
clude such major components as the high 
stability exciter module, the link receiver 
module, the transmitter controller module, the 
analog delay board and the power amplifier 
module. Another major feature on all QUAN- 
TUM SERIES transmitters is commonality and 
interchangability. Most major modules of any 
QUANTUM SERIES transmitter are fully inter- 
changeable whether they are from a low power 
link transmitter or a high power paging transmit- 
ter. These features and many more make the 
Paging Products International QUANTUM 
SERIES of transmitters the most advanced such 
product available in the market place today. 


Analog & Digital Capability 
Advanced State-of-the-Art Technology 
100% Solid State Continuous Duty 


High Stability Simulcast Compatibility 
with Other Major Transmitter Suppliers 


Front Panel Monitoring & Display 
Rack Mount Modular Design 
Plug-in Link Receivers 


Analog & Digital Phase Delay (65uS to 
40,000uS) 


Lockable, All Welded Construction 
Cabinets 


Easy Removable Doors 
Hot Standby Option Available 
Both RCC & PCP System Compatibility 


Supports Most Popular Transmitter Con- 
trol Formats 


Satellite Receiver Interface Available 


C-NET™ NIU Interface Compatible 


CIMA ANN 


@ 9829 Telephone Road 


1-800-628-3910 


Phone - (713) 991-4930 


Paging Products International, Inc. 


[ Houston, Texas 77075 FAX - (713) 991-4948 
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The battleground at 900MHz 


By Robert H. Schwaninger Jr. 


Back in the 1950s, the spectrum battle 
was in the 15Q0MHz band. 

In the "60s and *70s, operators fought 
for control of the 450MHz band, taking no 
prisoners. With the advent of cellular mo- 
bile telephone and specialized mobile ra- 
dio (SMR) operations throughout the *80s, 
the popular place to pick a fight was in the 
800MHz band. 

Welcome to the ‘90s, where the turf 
wars are being waged in the 900MHz band. 

As always, the stakes are high. Millions 
of dollars will be won or lost before the 
dust clears. Small entrepreneurs with tena- 
cious, courageous spirits will become 
wealthy. Large companies will set the tone 
and rock the industry in the name of self- 
interest, New devices and services employ- 
ing the band will come to the fore. And 
meanwhile, the FCC will continue its ef- 
forts to balance and rebalance the interests. 

Comments received in the FCC's 
rulemaking proceeding for the 902MHz- 
928MHz band (PR Docket No. 93-61) have 


THRUL 


Broadband RF Wattmeter— 


imitated but never improved. 


THRULINE is the first and 
only name in wattmeters. 


The Model 4304A wattmeter is 
accurate, versatile and easy to use. 


* Single element operation— 
no change necessary 

e Measures forward and 
reflected power 

¢ Measures 5-500 watts full 
scale on 5 power ranges 
25-1000MHz operation 


Light weight, rugged construction 


Call or write for more details on how THRULINE Model 4304A RF 
wattmeter can simplify your two-way RF equipment testing. 
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30303 Aurora Rd., Cleveland, OH 44139 U.S.A. © (216) 248-1200 
TLX: 706898 Bird Elec UD * FAX: (216) 248-5426 
WESTERN REGION OFFICE: Ojai, CA © (805) 646-7255 


Electronic Corporation 


fully demonstrated the communications 
industry's interest in the 900MHz band's 
future use. 


Location monitoring 

The proposed rules allocate the bulk of 
the band to wideband Location Monitor- 
ing Service (LMS) systems that would pro- 


Welcome to the ’90s, 
where the turf wars are 
being waged in the 
900MHz band. 


vide position information of vehicles, 
people, transmoduals, cargo and just about 
anything else. North American Telecom 
was advocating that two systems per mar- 


ket, operating on 8MHz-wide channels, be 
provided exclusive use of the band to de- 
liver the service. 

The avalanche of comments received to 
this proposal came from all corners. 
Spread-spectrum operators immediately 
decried the proposed use of the band 
as deadly to their operations, Spread- 
spectrum devices have become more com- 
monplace as manufacturers master the art 
of received gain and pulse technology, and 
most of these devices operate in the 
902MHz-928MHz band. 

The requested allocation also would 
adversely affect manufacturers and op- 
erators of local area networks (LANs) 
that share the band, often using spread- 
spectrum technology. 

Low-power, unlicensed device manufac- 
turers probably were the most vocal in 
opposition. The proposed use of the band 
for LMS would place hundreds of trans- 
mitlers in each served market with an au- 
thorized power of 300W ERP. The inter- 
ference potential to cordless phones, 
smoke detectors, electronic toll systems, 
wireless security devices and many other 
products is sufficiently significant to have 
caused a collective wail from manufactur- 
ers and operators who easily could see their 
devices’ reliable operation eroding within 
a competitive radio environment. 


Radio amateurs 

Another large group of offended parties 
were amateur radio operators. Amateurs 
use the band to transmit video. 

A number of users and proponents stated 
flatly that the proposed LMS systems 
would eliminate their use of the band and 
should be denied by the FCC as an unnec- 
essary use of the radio spectrum. The tenor 
of the amateur operators’ comments was, 
in part, a reaction to some LMS comments 
that suggested that amateurs be removed 
summarily from the frequencies to make 
pristine room for LMS systems. 

The truth is that the FCC does not want 
to hurt manufacturers of unlicensed radio 
devices that use the band. The FCC does 
not really want to bother the amateurs, who 
just lost their allocation at 220MHz- 
222MHz not long ago. 

The FCC sees promise in spread- 
spectrum and sull wants to promote in- 
vestment in that technology. The FCC is 


Schwaninger, MRT's regulatory consultant, is a 
partner in the law firm of Brown and 
Schwaninger, Washington, DC. He has a finan- 
cial interest in the site guide mentioned in this 
column. 


Everything you've ever wanted in 
a high quality simulcast paging 
system is here. Only now, it’s 
affordable. 


The new Universal Paging System 
offers all of the reliability and 
technical knowledge you’ve come 
to expect from DX Radio Systems. 


For more information on the 
Universal Paging System call 
DX Radio Systems: 

(800) HI POWER (447-6937). 


Ml 


RADIO SYSTEMS 


A DIVISION OF DX COMMUNICATIONS, INC. 


3370 SAN FERNANDO ROAD, 
UNIT 206 
LOS ANGELES, CA 90065-1417 
TEL: (213) 257-0800 
FAX: (213) 254-3210 


MODULATION USING THE LATEST 
INTEGRATED TECHNOLOGY: 
"DIRECT DIGITAL SYNTHESIS" 


* REMOTE CONTROL, MAINTENANCE, 


ADJUSTMENT AND MONITORING 
VIA RADIO LINK OR WIRELINE 
ALLOWS USER FRIENDLY PC 
COMPUTER CONTROL AND 
AUTOMATICALLY SENDS ALARM 
MESSAGES TO CONTROL CENTER 


* DIGITAL AND ANALOG MODULA- 
TION AMPLITUDES AND DELAYS 
REMOTELY ADJUSTABLE 


¢ MICROPROCESSOR CONTROLLED 
THROUGHOUT, ALLOWING: 
REMOTE MONITORING (INCLUDING 
SETABLE ALARM LEVELS) OF 
15 FUNCTIONS THROUGHOUT 
THE SYSTEM 
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PAGER It IN THE INDUSTRY 


¢ POWER OUTPUTS FROM 10W TO 
SO00W AVAILABLE 


¢ AUXILIARY COMPUTER PORT 
ALLOWS FOR COMMUNICATION 
WITH OTHER TRANSMITTERS, 
INCLUDING HOT STANDBY SYSTEMS 


° HIGH STABILITY REFERENCE 
OSCILLATOR: .02 PPM STANDARD 
.002 PPM AVAILABLE 


¢ ALL MODES OF DIGITAL AND 
ANALOG PAGING ARE SUPPORTED, 
UPGRADABLE TO FOUR LEVEL 
DIGITAL WHEN STANDARDS ARRIVE 


* COMPATIBLE WITH VIRTUALLY ALL 
SIMULCAST SYSTEM CONTROLLERS 
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sympathetic to LAN manufacturers and 
operators, as well. 

However this rulemaking ends, some- 
body is going to get hurt, and somebody is 
going to pay the price. Conversely, some- 
body is going to make a bundle. 

For an absolutely guaranteed, lead-pipe- 
sure prediction of how this one will come 
out, ask your broker. Brokers always claim 
to be able to predict the future. 


Crystal ball 

If you want a more humble, qualified 
opinion from someone armed with little 
more than some used tea leaves and a 
cracked crystal ball, here’s my best guess. 
LMS will be created, but on 4MHz-wide 
systems, employing shared spectrum, co- 
ordinated by NABER.* (NABER asked for 
the job in its comments.) 

Electronic toll systems will migrate to a 
higher band to avoid the fracas, and the 
FCC will allocate spectrum to assist them. 
Amateurs, LANs, spread-spectrum users 
and unlicensed devices will be provided 
with approximately 12MHz of spectrum in 
the band to continue operations and devel- 
opment. Would this satisfy everyone? No, 
but when does that ever happen? 


At the 929MHz band, applications for 
new PCP systems are pouring into the 
FCC. The rulemaking that would provide 
for exclusive use of these paging frequen- 
cies has not concluded, but operators are 
banking on its approval and are applying 
in record numbers. 


However this rulemaking 
ends, somebody is going 
to get hurt, and 
somebody is going to 
pay the price. 


In the olden days (three years ago), put- 
ting together a stack of applications to 
serve the entire United States would have 


*NABER is the National Association of Business and 
Educational Radio, an Arlington, VA-based trade asso- 
ciation that coordinates frequencies for the Business 
Radio Service. 
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ALSO IN 
STOCK: 


AEA DATA 


BECKMAN 


MOBILES & PORTABLES Fim 


Now in stock at Henry Radio-the popular new 


Yaesu "Vertex" line. 


@ FTL-2011 VHF and 7011 UHF mobiles 


@ FTH-2070 Dual-Band Portable 


@ FTH-2008 VHF and 7008 UHF Portables 
@ FTH-2009 VHF and 7009 UHF Low Cost Portables 


2050 S. Bundy Drive 
Los Angeles CA 90025 
Toll Free: 1-800-877-7979 
Or: 1-310-820-1234 
FAX: 1-310-826-7790 
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been nearly impossible. Nobody could find 
enough site information to complete appli- 
cations for nationwide systems. 

With the publication of Fryer's Site 
Guide, all the site information can be had 
easily, and anxious speculators are using it 
time and again. Now, instead of applicants 
having to spend literally months to collect 
site data to cover a single state, the guide 
enables system designers to complete in 
one week enough applications to serve the 
entire nation. 

The result is thal existing operators who 
were dreaming of exclusivity via the 
rulemaking are seeing forced sharing of 
their channels in the form of a blizzard of 
applications from nationwide and regional 
wannabes, Large operators are carving out 
territory and spectrum turf with bundles of 
applications that scream “Mine, mine, 
mine!”, and the clock continues to tick as 
all licensees and applicants await the FCC 
decision that will set the rules for this 
ongoing struggle. 


Waiting 

At 931MHz, applicants are awaiting the 
publication of the FCC's Order rewriting 
Part 22, Ever since the FCC decided that 
no one can apply for frequencies that are 
“covered” by expired, but not purged, con- 
struction permits, there has been an enor- 
mous tangle of pending applications stuck 
at the FCC. 

Applicants in Southern California have 
filed a backlog of applications for more 
than a dozen proposed systems. Mean- 
while, applicants and the FCC's Mobile 
Service Division await changes in the rules 
before the staff intends to make any grants 
except for fill-in transmitters, That web is 
so tangled that the FCC does not even want 
to talk about it. 

The result is that new construction and 
expansion projects of a number of 931MHz 
common carrier paging systems have been 
halted in their tracks. Even logical, conser- 
vative growth has been stymied in some 
areas. It appears as though it will be some 
time before the mess is cleared up and 
operators can carry out expansion plans. 


Check it out 

One final interesting note about the 
900MHz frequency band. 

Check out the exact wording of the 
FCC’s recently adopted rule regarding 
coordination of modifications to private 
radio licenses for the purpose of adding 
paging units. See whether you think that 
the exemption includes 900MHz paging 
systems. It was supposed to, but. . . 


2 


ew products 


Readers’ choice 


Of all the new products and services in the March issue, the ones reprinted here 
generated the most reader requests for additional information. If you missed them the 
first time, here is your opportunity to acquire more information on them: Just circle 
the corresponding Fast Fact Card number on the card found in the back of this issue 


and mail the card to us. 


RF modules boast range of 850MHz-960MHz 


A synthesizer PROM control interface 
with an optional serial or parallel micro- 
processor control are in RF Industries’ 
RF modules. Features include multiple 


channels, 12.5kHz or 25kHz channel spac- 

ing and a frequency range of 8S0MHz to 

960MHz. The modules measure 2" x 2”. 
Circle (500) on Fast Fact Card 


Hand-held unit transmits fax, alphanumeric paging messages 


Pagentry is a hand-held fax transmit- 
ter and alphanumeric radio page message 
entry and transmission device. Measur- 
ing 3" x 5" x */s", the unit is battery- 
powered and contains an alphanumeric 
keyboard and LCD. Message text may be 
entered at any time and later transmitted 


to radio pagers or fax machines. The unit 
can transmit and receive E-mail, be used 
as a hand-held data terminal, or used as a 
TDD. The RTS Electronics unit also pro- 
vides a name and telephone number direc- 
tory, a touchtone dialer, alarm and re- 
minder functions, and a calculator. 
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Strategic tae onimiunic ations, Ine. 


Transmission Engineering ® Project Management 
Switch Commissioning ® Project Engineering 
Testing ¢ Maintenance ¢ Training 
Field Engineering @ Installation 


FIELD SERVICES | 
| 99 
Crystals! 


CONSULTING 
Simulcast System Planning ¢ Cellular System Planning 


RDC suits GPS, 
public safety applications 


if 
Vil SS ae Sats Coverite 


The radio data controller (RDC) is 
capable of transmitting data over exist- 
ing radio at 9,600bps or at 1,200bps on 
most trunked radios. Data communica- 
tion takes place in either asynchronous 
or synchronous mode on either dedi- 
cated data or shared voice channels. The 
unit from GLB Electronics is user pro- 
grammable and supports GPS, public 
safety, networking and data acquisition 
applications. 
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Nisaiacik Encivanee spagation F Bomar answers the call for excellence with high performance 
“o la — crystals designed for today’s pagers. Our crystals are built to 
Interference Analysis ¢ Antenna System Design precise specs for totally clean, trouble-free reception, and won't 


drift .001 per cent in one year. We guarantee it. We also guarantee 
Bomar Crystals will outlive the pager. Check us out. 


14832 Venture Drive, Dallas, Texas 75234 
214 - 484 - 9963 © 214 - 241 - 2583 Fax 


201 Blackford Avenue « Middlesex, NJ 08846 
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Visit Us at MCM, Booth #927. 
Mobile Radio Technology 69 


EVER WONDER WHY OUR RCC 
BUYERS PREFER TO PAY A BIT 
MORE FOR QUALITY AND 
PERFORMANCE RATHER THAN 
PUT THEIR ACCOUNTS AT RISK 
WITH OTHER DEVICES? 


Specially designed for Alphanumeric Paging entry from the office 


If you think QUIKPAGER was designed to merely oe with the other guy 
on the block that looks alike, think again! QUIKPAGER has brought to the 


paging industry a new valuable concept of Irendliness and. multasking that 
makes your investment in alpha paging from the clients’ office worth your while. 
Convince yourself! You need the quality and performance of QUIKPAGER if 


Sin seriously want to grow to your expectations in the alpha paging market. 
ind out what you have been missing! Why don't you give QUIKPAGER a try? 


1-800-387-4237 


CANAMEX COMMUNICATIONS CORPORATION 
Tel: (416) 475-5557 Fax: (416) 475-5568 
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DUAL B. 


ANTENNAS that are both DUAL BAND and BROADBAND! 


bandwidth in UHF. 


THE 


DISGUISE GUYS 


STI-CO INDUSTRIES, INC. 


11 COBHAM ORIVE ORCHARD PARK, NY 14127-4187 (716) 662-2680 FAX -5150 
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KKK STFCOYY 


NEW from STI-CO—THE FIRST DISGUISED CELLULAR LOOK-ALIKE 


The EF-150/450 ANTENNA looks exactly like an ordinary elevated feed 
style cellular antenna, but covers 24 MHz bandwidth in VHF and 20 MHz 


The EF-450/800 ANTENNA is also a perfect cellular replica, but covers 
15 MHz bandwidth in UHF and 60 MHz bandwidth in cellular. 


Available in roof and trunk lip mounts. More great coverage from... 


New products 


Transceiver leaves message 
if call isn’t answered 


SmallTalker IV 
two-way trans- 
ceiver allows the 
user to selectively 
signal another 
user. If the user 
being called does 
not answer, the 
caller can leave an 
ID code on the 
called unit’s LCD, 
indicating that a 
call was received 
and from whom. Available in VHF or UHF 
models, the unit from Falcon Direct cov- 
ers 146MHz-174MHz and 450MHz- 
480MHz frequencies, respectively. Fea- 
tures include 99-channel capability, dual- 
priority scan, time-out timer, automatic 
number identification and selectable 
4W/1W power output. DTMF encoding 
and decoding with CTCSS and two-tone 
sequential paging decoding options are 
available. 
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RF radiation suits protect 
in ambient RF fields 


The Naptex RF 
Tadiation protec- 
tive suit from 
Maxwell Safety 
Products is avail- 
able in a safety- 
orange color to 
accommodate the 
telecommunications markets, where high- 
visibility is favored. Results from the Na- 
val Aerospace Medical Research Lab show 
that complete compliance with the ANSI/ 
IEE C95.1-1992 standard is achieved while 
wearing the suit in ambient RF fields as 
high as 125mW/cm? from 65MHz to 
10GHz, and as high as 20mW/cm* below 
65MHz. 
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Radio data controller supports 
as many as 24 communications ports 

The RDC-101 radio data controller is a 
486DX, 50MHz radio network control 
computer that can support as many as 24 
communications ports for greater capacity 
and faster routing of RF messages. The 
RDC-101 from ElectroCom Communica- 
tions Systems offers simultaneous signal 
processing and routing for all incoming 
messages. When receiving a message, the 
RDC-101 automatically updates the signal 
strength indicators and selects the best 
broadcast tower to optimize outgoing sig- 
nal performance. It features a built-in digi- 
tal diagnostic system to aid system 
monitoring. 
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Flexible communications cable 
is weather resistant 


The LMR-600 
flexible commu- 
nications cable is 
ideal as an an- 
tenna feeder in 
outdoor land mo- 
bile and cellular 
communications 
applications. The 
cable from Times 
Microwave Sys- 
tems uses a poly- 
ethylene jacket and a vapor-sealed alumi- 
num tape outer conductor to make it 
weather resistant. Offering more than 
90dB shielding efficiency and +10 ppm 
per °C phase stability, the cable can be 
supplied in bulk or pre-terminated with 
Type N connectors. 
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Pager series offers carrier and user features 


The Uniden XLT pager series offers 
sleek styled and user-friendly features and 
a variety of carrier features. Carrier fea- 
tures include out-of-range indicators; en- 
able and disable message error display; 
solderless 1,200-baud and 2,400-baud ca- 
pability; test mode; and a five-digit secu- 
rity code. As many as three wake-up 


screens can be programmed. User features 
include time stamp; day, date and time 
clock; multi-alarm features with six alerts; 
and memory location tags. The pager of- 
fers a 24-character message screen with 
30 message capability, forward and back- 
ward scroll on memory, and delete indi- 
vidual or delete all message capability. 
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Over Land, 


Over Sea, 


Via Air. 


Wireless Telephone Communication Systems 
That will Transmit Virtually Anywhere. 


The Unitel RTL-1000 family of full duplex radio links have been designed 
ro extend any existing telephone line to locations that cannot be served 
economically by wire. Unitel Systems are available in numerous 


configurations to fit any application 


Unitel ATL-1000 


MICRO PROCESSOR CONTROLLED RADIO TELEPHONE LINK 


« Self Adjusting Controls And 
Programmable Features 


* Full Duplex Selective Intercom 
« Exceptional Audio Quality 
* 9600 bps Data Radio Modems 
* VHF, UHF & 900 MHz 


anywhere. 


Repeater Unit 


* Made In U.S.A. 


es} 


POINT-TO-POINT AND POINT-TO-MULTIPOINT WIRELESS CONNECTIVITY 


ceLePOdMe wc 


TELEPOINT INC. ¢ 1022 South La Clenega Blvd. « Los Angeles, CA 90035 
Toll Free: 800-333-6444 * Phone: 310-652-3666 * Fax: 310-652-0777 
CANADA ° Phone: 800-663-7781 * Fax: 403-250-8643 


Research & Development Engineering Services Available. Call For Information. 
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New products 


Low power converter for cellular applications 


The ICT2412-5AS converts 24Vde to 
12Vde for cellular and other low power 
applications. The coating combines four 
types of silicones and two types of Loctite 
that makes the ICT converter vibration- 
proof and moisture-resistant. Other fea- 
tures include modular construction, com- 
pact size, high-efficiency MOSFET design ff 
and a terminal block for reliable electrical 
connections. ee 
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Raw data GPS module available in two sizes and power supplies 


The raw data firmware from Magellan 
Systems is set for higher accuracy appli- 
cations, such as surveying, mapping and 
geographic information systems (GIS) data 
collection. The firmware joins the rest of 
the company’s standard navigation firm- 
ware for its GPS Brain global positioning 
system receiver products. The module is 
available in two sizes and power supplies: 
2.9" x 4.5" x 0.5" and 5V of power, and a 
slightly larger board that features a 9Vdc- 
16Vde power supply. : = 
Circle (406) on Fast Fact Card 


Communicate in 
Confined Spaces 


Provide an Earmark CONKIT™ Radio System for clear, 
communication between entrants and attendants. 


Information flows easily, even with an SCBA. Attendants can 
detect behavioral effects of hazardous exposure, order 
evacuations, and arrange assistance if required. Entrants are 
hands-free, more productive, unencumbered with wires. 
Simple and versatile. Battery 

powered mobility for 

unlimited entrants. 

Three year warranty. 

Underwriters 

Laboratories rates 

our system 

intrinsically Safe. 

Call Earmark for 

a free demon- 

stration of the CONKIT. 


EARMARK* 


1125 Dixwell Avenue, Hamden, CT 06514 
Telephone 203-777-2130 
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Multicoupler covers SMR trunking, 
cellular, GSM, PCN services 
The antenna site receiver multicoupler 
from Trontech covers the SMR trunking, 
cellular, GSM and PCN services in the 
800MHz-900MHz frequency range. The 
multicoupler can be configured with six to 
48 output ports with a maximum noise of 
2.5dB. Standard features include lightning 
protection, status alarms and low-loss 
filters. 
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Batteries offer 
environmentally safe benefits 

Non-hazardous batteries in zinc chlo- 
ride, lithium and nickel-metal hydride con- 
figurations are available from Falcon Di- 
rect, The zinc chloride batteries are avail- 
able in AAA, AA. C, D and 9¥V configura- 
tions. The long-life lithium batteries are 
available for use in Reach VIP series radio 
pagers and in a 9V transistor-type cell. 
Nickel-metal hydride rechargeable batter- 
ies are available in AA size configurations 
for many radio pagers and other electrical 
devices. 
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Tired of fighting ac power system 
problems? 
Get the answers you need. 


«330 pages 
¢ 200+ illustrations 


Topics include: 

¢ AC transients 

¢ Lightning effects 
¢ Grounding 

« Power distribution 
e AC system design 
¢ Standby power 


¢ Power conditioning 
° Safety 


Written by Jerry C. Whitaker, an authority on ac 
power system design and transient suppression. 


From CRC Press and the /ntertec Information 
Age Catalog, AC Power Systems is an authorita- 
tive handbook that explains what you need to 
know to protect electronic systems from power 
outages, transients, and related disturbances. 


To order call 1-800-543-7771 
Catalog #CT-714 $39.95 


Receiver distribution panel 
uses one rack of space 


Telewave’s receiver distribution panels 
for VHF, UHF, cellular and 800MHz 
trunking applications measure 1.75" x 19" 
x 11", providing performance superior to 
units requiring two or three times that 
space. The 8-channel unit can be field- 
expanded to 16 channels or a distribution 
network of 64 channels by using four 16- 
channel expansion panels. The external dc 
input regulator allows the external input 
voltage to vary between +9.5Vde and 
+15Vde but keeps the output voltage 
constant. 
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Mobile data system offers fleet management 


Mobi-Script mobile data system from 
Sigtone allows a radio dispatcher to send 
text messages to mobiles and to receive 
short status messages from the mobiles. 
Text messages are displayed in the vehicle 
ona mobile data terminal screen, Received 
messages are automatically stored in 
memory for later retrieval. Menu selec- 
tions allow retrieval of stored messages, 
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entry of driver [Ds, readout of keypad sta- 
tus designations and full selective calling. 


Craft Hand test set adds speaker phone option 


The MT-811 Craft Hand test set from 
Metro Tel offers audio boost and speaker 
phone option for hands-free operation. 
Features include nine 18-digit speed- 
dialing numbers with storable pauses and 
last number redial; tone or pulse talking; 
talk and monitor with high-quality audio; 
loop and ground start; mute; polarity; and 
over-voltage protection. A high-impact 
ABS housing and rubber mat dial pad are 
designed to withstand severe environmen- 
tal conditions. 
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Record every word 

automatically... 

be able to prove who 

said what and when. 
ee aE 


Today's legal environment requires precise 
documentation. Use Omnicron Voice Logging 
Recorders to record your important telephone 
and two-way radio conversations. They provide 
Immediate review plus a tape to store for future 
reference... the sensible way... at a sensible price, 


SAVE A LIFE...... SAVE YOUR BUSINESS 


@ Easy instaliation # Automatic 
voice activation 2,8, or 16 
hours of solld talk time on each 
standard audio cassette fape 
ff Fail safe alarms monitor tape 
movement to prevent errors 

@ Talking Time Clock repeats the 
time and date on optional time 
track @ Full line of accessories - 
transcribers, tapes, sequencers, 


phone couplers, radio cables, etc. 


@ immediate delivery Service 


OMNICRON 
ium! ELECTRONICS 
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581 LIBERTY HIGHWAY 
P.O. BOX 623 

PUTNAM, CT 06260-0623 
TEL! 203-928-0377 

FAX; 203-928-6477 


laa 
INC. 


PHOTOVOLTAIC, SALES, ENGINEERING, 
AND DESIGN TO SERVICE ALL YOUR = 9850-A WEST GIRTON DRIVE 


INDUSTRIAL DIVISION 


REMOTE ELECTRICAL ENERGY NEEDS. 
WORLDWIDE INSTALLATION, 

NEW FINANCING & LEASING PLANS 
AVAILABLE. 


LAKEWOOD, CO 80227 
303-988-8208 
800-223-9580 

FAX (303) 988-9581 
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New products 


Canadian elevation data are available on TAP system 


Digital elevation data for the Canadian 
provinces and territories are available from 
SoftWright. The digital elevation models 
are integrated into the Terrian Analysis 
Package (TAP) system for extensive mod- 
eling of RF coverage for land mobile, 


cellular, paging, broadcasting and micro- 
wave radio systems. The TAP system is 
PC-based and can be used to design or 
evaluate existing or proposed transmitter 
sites and hardware configurations before 
construction. 


Circle (412) on Fast Fact Card 


Audio delay board features 
complete DTMF tone mute 


The UAD-100 
universal audio de- 
lay board is inserted 
in the repeater re- 
ceiver audio path 
before any audio 
switching circuitry 
to delay the audio 
before it arrives at 
the repeater transmitter. The unit from 
Creative Control Products features com- 
plete DTMF tone mute and squelch tail 
climination. It comes fully assembled and 
tested with a detailed application manual 
and has a one year warranty. 
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DzL COMMUNICATIONS 
TWO-WAY WHOLESALE 


(A division of D&L Communications, Inc.) 


TWO-WAY 
WHOLESALE 
DISTRIBUTION 
OF GE PRODUCTS 


¢ Multi-Million Dollar Inventory 


¢ New and Used, Buy and Sell 


¢ New Dealer Packages 


Five Star 


Premier obo Dealer 
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Wattmeters cover frequencies 
from 2MHz to 1,000MHz 


Models 44L1 and 
44A RF wattmeters 
from Telewave are 
compact instru- 
ments used for di- 
rect measuring of 
forward and re- 
flected RF power. 
Other features in- 
clude 1W-S500W 
measurement, five 
power ranges and Type N or UHF inter- 
changeable connectors. The 44LI covers 
the 2MHz-200MHz frequency range, and 
model 44A covers 25MHz to 1,000MHz. 
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Send for FREE copy of DataCom's 
full line of Radio Products. 


GPS receiver is 
the size of a credit card 

NavCore MicroTracker from Rockwell 
International is a credit card-size 5- 
channel GPS receiver that measures 2” x 
2.8" x 0.53" and weighs two ounces. The 
MicroTracker is designed to operate with 
an inexpensive passive antenna in most 
applications, allowing OEMs to reduce 
production costs of their end products, 
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Antenna features see-through coil 
for easier inspection 


ClearTenna from 
Falcon Direct fea- 
tures a See Vue coil 
which allows the 
user to visually in- 
spect the antenna 
base for corrosion, 
moisture or broken 
coil windings. The 
antenna is available 
in VHF lowband, 
VHF highband and 
UHF. 
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ARE YOU IN CONTROL OF 
YOUR COMMUNICATIONS— 


EFFICIENT 
INEXPENSIVE 


These devices altow regular telephone service 


to be extended fram or to remote sites, 


A Wireless Telephone 
System Is A Must 


Available Immediately \» 


DataCom 


Systems, Inc. 


$20 No. 30th * P.O. Box 3485 * Quincy, IL 62305 U.5,A, © Tel.: (217) 222-0160 © Fan; (217) 222.0912 
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Dummy load good 
for use past 500MHz 

The RFU-551 is a 30W, 500 dummy 
load that works well for uses past 5SOOMHz. 
The terminator from RF Industries has an 
extruded heat sink and a UHF male con- 
nector with an overall length of 2.5". 

Circle (417) on Fast Fact Card 


Accessories available for NEC 
Talktime cellular phones 


Ora Electronics 
introduces the 
Quick Charger/ 
Conditioner model 
QCCINEC and the 
Starter-Kit model 
NEC1O00SK for the 
NEC Talktime se- 
ries of portable cel- 
lular phones. The 
Quick Charger/Conditioner can charge 
NiCd rechargeable battery packs in one 
hour or less and can condition batteries to 
restore lost capacity. The Starter-Kit con- 
tains accessories such as the power cord, 
extended life battery and a leather case. 
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SCADA controller allows user customization 


The Sprint 7010 programmable logic 
controller offers 16 analog input ports and 
16 relay outputs for locations where re- 
mote control and data acquisition are 
needed. The fully programmable unit from 
SMC Wireless allows the user to custom- 
ize the system to their specific application. 
Alarm and other messages can be sent di- 


° SPRINT-7010 °* 


rectly to an alphanumeric pager. The unit 
operates from 12V of de power with a stan- 
dard 19-inch rack-mount design. 
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AVL system accepts any source of vehicle position information 


MetroView from Ball is an automatic 
vehicle location system that uses the 
UNIX-based software package and Sun 
work stations equipped with high resolu- 
tion displays. MetroView accepts any 


source of vehicle position information. The 

system communicates to the global posi- 

tioning system (GPS) receivers via an inter- 

face to the customer's mobile radio system. 
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Enclosures house radio communications, solar equipment 


The Samps modular solar power solu- 
tion for powering radio communications 
combines modular solid-state solar power 
equipment from SunAmp Power with ro- 
bust enclosures and an effective design 
method based on the PYCAD computer 


programs. Samps enclosures from Photo- 
voltaic Resources are designed to house 
both radio communications and the solar 
equipment in one compact, secure hous- 
ing. Custom colors and NEMA ratings are 
available. 
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* 8 address capable 


* 160 character memory 
¢ Non duplicating memory 
¢ Pager timer 
os * Message delete 
©. * Vibrator 
v 8 * Low voltage warning 
§ é * Automatic backlite 
2s * Frequency and cap code 
& programmable 


IMMEDIATE DELIVERY! 


Call or fax TOLL for information 


7 Use our 7-day Expedite Service on 
TCXO's... even faster on crystals! 


Dist] 


INTERNATIONAL CRYSTAL MFG. CO., INC. 
P.O. Box 26330 « +0 N. Lee » Oklahoma City, OK 73126-0330 » (405) 236-3741 
FAX (405) 235-1904 » Toll Free Phone 1-800 725-1426 * 24 Hour Toll Free Fax 1-800 322-9426 
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Office: 1210 S. Brand Blvd,, Glendale, CA 91204 
Mailing Address: P.O. Box 6216, Glendale, CA 91225 


1-800-835-5758 ¢ (818) 240-5640 « FAX (818) 242-0328 
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New products 


Adapters suit UHF T, right-angle, barrel applications 


RF Industries offers the following UHF 
T, right-angle and barrel adapters. The 
RFU-533 T adapter includes two female 
and one male connector. The RFU-534 T 
adapter includes three female connectors. 
The RFU-532 right-angle adapter allows 
connection to any RF receiver or transmit- 


ter where a straight plug will not fit. The 
RFU-536 female-to-female barrel adapter 
allows cables to be spliced together with 
standard PL-259 plugs. All of the connec- 
tors are nickel-plated and meet military 
specifications. 
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Enhancements available for synthesized netlink radio determination system 


A series of enhancements for GLB Elec- 
tronics’ synthesized netlink radio deter- 
mination system (SNRDS) is available. 
Previously available at 100MHz and 
450MHz, the series now is available at 
200MHz and 300MHz and recently re- 
ceived FCC approval at 806MHz- 
960MHz. Forward error correction in- 
creases throughput and area coverage in 


mobile applications. In applications where 
frequency stability is required manually 
rather than automatically programmed in 
the system, a manual switch capable of 
selecting as many as six channels may be 
added. When customers wish to replace 
leased lines and use their existing modems, 
a four-wire version of SNRDS is available. 
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WHAKEO WN 


QUALITY:SERVICE-PRICE 
.. WE DOIT BETTER! 


FOR THE 150, 450, & 850 MH, BANDS 


*Low-loss Transmitter Combiners 

* Receiver Multicoupler Systems 

* Coaxial Cavity Filters 

*Duplexers 

Investigate this complete line of 
high performance products today! 


PHONE 817-848-4435 
FAX 817-848-4209 


WEE, 


PRODUCTS, INC. 
PO.BOX 21145 * WACO,TEXAS 76702 
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For Your Communications Needs 


: i M. ER pore 


* VHF, UHF, 900 MHz 
* POCSAG signalling format 
+ Selective message delete 


* Holds up to 16 messages 
* 128 character memory 
» Uses one "AA" alkaline battery 


P.O. Box 550999 « Dallas, Texas 75355-0999 « Toll-Free 1-800-527-9366 * Fax (214) 278-5981 
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Digital voice recorder records 
as much as 218 seconds 


The AudioQ-218 
digital voice re- 
corder records as 
much as 218 sec- 
onds of speech. 
With four select- 
able sample rates 
standard (4.8kHz, 
8.5kHz, 9.6kHz and 11kHz) and sample 
rates as high as 17.8kHz available, as many 
as eight variable-length messages may be 
stored. The messages are stored in battery 
backed-up RAM. The recorder from 
GetTech measures 2.6" x 2.6". 
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Responder tests cellular network 


Model 366EC cellular responder from 
Sage Instruments provides automated 
two-way, end-to-end testing of a cellular 
network. Both automated and demand tests 
can be initiated. Testing scenarios include 
standard voice tests, deviation limit tests, 
RSSI in dB and bit error rate. Reports can 
be specified or customized to isolate and 
identify troubles in any part of the network, 
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Cooling shelter regulates 
temperatures without any power 


Cool Shelter 
iS a passive 
cooling enclo- 
sure that pro- 
tects batteries 
and electronic 
equipment 
from extreme 
temperatures. 
The — shelter 
from Zomeworks uses a Cool Cell cooling 
system that passively regulates tempera- 
tures without the use of any power. Tests 
reveal that the shelter maintains an inter- 
nal temperature 20°F below the highest 
ambient temperature and extends the bat- 
tery life between 30%-50%. 
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Quick-attach connectors install 
in less than three minutes 

The C-41 quick-attach connectors use a 
collet compression design that makes at- 
tachment quick and easy while providing 
high retention against pull-off. This design 
can be field-installed in less than three 
minutes and does not require tab-flaring or 
soldering to the cable’s outer conductor. 
The Andrew C-4] series connectors are 
available in the following types and con- 
figurations: type N plug straight and right 
angle; type N jack bulkhead; BNC plug; 
SMA jack bulkhead: and SMA plug 
straight and right angle. 
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Crystal-controlled radios 
offer 5W of power, 4 channels 


Monark offers 
crystal-controlled 
radios that feature 
SW of power and 
four channels in . 
VHF and UHF 
bands. The basic 
package includes 
high-quality crys- 
tals on one channel, 
10.8Vde, 600mAh NiCd battery, CTCSS 
encode and decode, belt clip, wall charger 
and molded antenna. Accessories include 
a Delta V desktop rapid charger, speaker/ 
mic, plug-in CTCSS module, plug-in two- 
tone decoder and leather or nylon cases 
with swivel belt loop. 
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Customized power systems 
offer 13,500W per rack 


Customized to 
individual com- 
munication site 
specifications, 
power rack sys- 
tems from New- 
mar are fully in- 
tegrated and 
outfitted for pag- 
ing, cellular, mi- 
crowave and tele- 
phone applica- 
tions. System 
components in- 
clude power fac- 
tor corrected 
switch-mode power supplies in 750W and 
1,500W models and isolated de-to-de con- 
verters for 12Vdc. 24Vde and 48 Vdc sys- 
tems. Total power capacity is 13,500W per 
rack, 


pF 


|| 


| 


men 


Circle (429) on Fast Fact Card 


De-to-dc converters power radios in 


The 1620 series of de-to-de converters 
from Wilmore Electronics are suitable for 
powering voice and data radios in harsh 
environments, such as locomotives or other 
rail vehicles. The series include 100W and 


harsh environments 


200W models that provide input-to-output 

isolation, output voltage regulation and 

short-circuit protection. Operating tem- 

perature range is —40°C to +70°C, 
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Unit monitors for as long as four hours after power is lost 


RemoteLing from Remote Monitoring 
of America provides real-time monitoring 
and analysis of operations at remote loca- 
tions by sending a digital message to a 
personal computer or broadcasting a pager 
message. The unit is encased in a 15.7" x 
13.8" x 6.1" metal box with a micropro- 
cessor and stored logic, interfaces for sen- 
sors and communications interfaces for a 
cellular phone, landline phone or both. 
Sensors include current, power, light and 


VoCom / RF Corporation 


Quality since 1979 
1-800-USA-MADE 
(1-800-872-6233 ) 
FAX 708/924-9078 
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intrusion detectors; and level, temperature 
and pressure gauges. The system can hold 
as much as a megabyte of memory, enough 
to allow individual applications for more 
than 30 days of detailed archival data. 
Using its backup battery, the unit can con- 
tinue monitoring for as long as four hours 
in the event of a power line failure, send- 
ing an alert as soon as power is lost. It will 
reset itself after power is restored. 
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AMPLIFIERS 


FOR ALL INPUT LEVELS 


eVHF Low Band to 300 watts 


e VHF High Band (140-200 MHz) 
7" to 500 watts 

’ *UHF Low Band (400-550MHz) 
4 to 350 watts 
— *UHF High Band (800-960MHz) 

io 140 watts 
¢ True continuous rating at 
high ambient temperatures 


* FCC type accepted 
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buy onl 


For Your Communications Nea 
(vee 
VHF, UHF, 900 MHz 


Buy one or 1.000 — with no minimum order, VCP lets you 


y the stock you need. And our same day shipping” 
gets it to your shelves fast! 


"On in-stock items ordered by 12 noen CST 


P.O. Box 550999 + Dallas, Texas 75355-0999 * Toll-Free 1-800-527-9366 + Fax (214) 278-5981 


Circle (77) on Fast Fact Card 


October 1993 Mobile Radio Technology 77 


L iterature 


Brochure highlights non-ionizing radiation hazard meters 


A brochure from General Microwave 
covers its Raham line of non-ionizing ra- 
diation hazard meters and models 60 and 
65 RF radiation badge personal dosim- 
eters. Descriptions include 12 models of 
Raham hand-held survey systems covering 
200kHz-40GHz and two personal dosim- 


eters covering 0.8GHz-40GHz. A techni- 


cal description explains related theory of 
operation and terminology used in the ra- 
diation hazard monitoring field, The prod- 
ucts are used to survey the work place for 
hazardous non-ionizing radiation, as well 
as to provide a sonic and visual indication 
of potentially harmful levels. 
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Catalog includes site management equipment 


The 400-page 1993-94 catalog and price 
book from Cartwright Communications 
represents almost every product the com- 
pany offers and contains more than 1,000 
photos, charts and graphs. Ninety pages 


are devoted to site management equipment, 
including duplexers, cavities, combiners 
and multicouplers, and there are cross ref- 
erence charts for duplexers, cavities and 
base station antennas, 
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The ULTI 


MATE 


vosooy.sxnosor PROTECTION... 


beats the quality 
and workmanship of LEATHERSMITH’s cases 
for two-way radio equipment. 


LEATHERSMITH's speclally-developed, steer 
hide leather cases are expertly designed by Penn- 
syivania craftsmen. 


LEATHERSMITH’s cases feature durable, rust- 
proof nickle-plated snaps and fasteners, Quick 
disconnect swivels are optional on all models in 
polished steel and sturdy molded nyion. 


Your cholce of covers Is included in our low,low 
prices. 


“Delivered on time ALL the time!’ 
Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 717-933-5653 


The 
‘Right 


RADIO ENG 


+ SOFTWARE 
3-0 Terrain 


Coverage Predictions 
Fresnel Zone Studies 
Engineering Package 
Intermodulation Studies 

3 or 30 Second Terrain Ales 


Rich, full-gralned 
leather cases for 


the latest models 
in stock now! 


417 Frystown Rd. 
Myerstown, PA 17067 


LOGO IMPRINTS 
(M CHOICE OF 
COLORS 


INEERING PRODUCTS 


+ FCC INFORMATION 
Dial Access 
State Frequency Lists 
Custom Searches 
Malling Labels 
Print-outs 
Data Files 


O.B.T., INC. 


1001 S. Ridgewood Ave. 
Edgewater, FL 32132 


"DEMO DISK upon request NUGRSESSS phone: 904-426-0014 » Fax: 904-426-0099 
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Guide shows coaxial cable 

A 16-page guide describes coaxial cable 
for land mobile, paging, microwave, 
broadcast, cellular and military applica- 
tions. Illustrated with color photos, the 
bulletin describes the construction and 
benefits of Andrew’s three types of co- 
axial cable: LDF foam, superflexible foam 
and air-dielectric. The guide lists complete 
electrical and mechanical characteristics of 
each cable in tabular form. Other sections 
cover installation accessories, as well as 
features and benefits of Premium Perfor- 
mance Type N and 7/15 DIN connectors. 
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Catalog displays 
electric parts, components 

More than 20,000 high-demand parts 
and components are contained in a free 
catalog from MCM Electronics, and more 
than 1,400 of those items are new. Among 
the categories of products are semiconduc- 
tors, power supplies, connectors, tools, 
batteries and test equipment. MCM has 
also expanded its line of computer and 
cellular products. 
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Catalog features attenuators 
An 84-page catalog discusses attenua- 
tors, RF switches, power dividers, termi- 
nations and related components. New 
products in the catalog from JFW Indus- 
tries include power dividers, rotary attenu- 
ators, programmable attenuators and an in- 
troduction to the company’s matrix switch 
capability. 
Circle (305) on Fast Fact Card 


Brochure describes 
lightning protection products 

A four-page color brochure from 
Polyphaser shows how its coax entry pro- 
tection system works to divert as much 
strike energy to the ground as possible. The 
brochure contains detailed photographs 
showing phases of the copper bulkhead 
entrance panel kit installation with expla- 
nations of its features and advantages. 
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Catalog describes components 

An updated and expanded component 
catalog from Microflect details more than 
1,100 products designed to meet 
waveguide support and protection, tower 
accessory hardware and antenna support 
requirements. The catalog includes forms 
for customer-generated new product ideas, 
fax and mail ordering and a pricing dis- 
kette request card. 
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Data sheet discusses line 
of portable trunking mobilfones 

A two-page data sheet covers the line 
of RTX 8500 portable trunking mobil- 
fones which enable users to make and re- 
ceive local, national and international 
calls. The data sheet from RTX describes 
and illustrates the operating features of 
the series of phones. It describes how a 
private dispatch channel can be included 
in any of the RTX 8500 multiple trunking 
groups. The data sheet also covers how 
the units work with any RTX-compatible 
controller. 
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Catalog details software products 

A catalog of software products from 
SoftWright details its fourteen interactive 
modules of RF engineering software. In- 
cluded are the Terrain Analysis Package 
(TAP), the Antenna Pattern Module and 
the microwave path budgeting software, 
The company also has digitized topogra- 
phy for all fifty U.S. states, Puerto Rico 
and the Virgin Islands, which can be read 
directly by its software. 
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Brochure illustrates 
fume extraction systems 

The Tip-Evac fume extraction brochure 
shows a variety of fume extraction sys- 
tems to remove harmful fumes from hand 
soldering operations. The brochure from 
Pace explains the benefits of fume source 
caplure by removing particulates and 
gases before they reach the worker's 
breathing zone. 
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Selection guide details 
RF test instruments 

An RF test instrumentation selection 
guide details Wayne Kerr’s line of RF 
test instrumentation. Included are the 
2.4GHz and 1GHz signal generators, the 
1GHz spectrum analyzer and automatic 
modulation meters. The Easy | emissions 
assessment system is also featured. 
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Brochure describes 
spectrum analyzers 

A 16-page brochure covers Anritsu 
Wiltron’s MS2610 and MS2620 series of 
spectrum analyzers. It details all the capa- 
bilities of the five spectrum analyzers in 
the series. Included in the brochure are 
color photographs and charts. Specifica- 
tions are highlighted, and applications of 
the spectrum analyzers are also described. 
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Application note discusses wideband transformers 


A four-page application note titled 
“Wideband Signal Transformers” covers 
ideal transformers, practical transform- 
ers, effect of mismatch, low- and high- 
frequency response, group delay, satura- 
tion, balanced and unbalanced transform- 


Catalog contains 
FCC licensee data products 
The “FCC Database Products” catalog 
has more than 600 FCC licensee data 
products such as state, regional and na- 
tionwide reports; radius searches; 
monthly subscription and update services; 
and a variety of custom data extracts. 
Interactive Systems receives updates 
from the FCC nightly and makes current 
licensee information available to the pub- 
lic the next day. Among the databases 
available are Part 90/95/22/68; PRB mi- 
crowave; MDS; 220MHz-222MHz; 
tower; FAA airport file; PCP; RCC; and 
FCC administrative tracking information. 
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ers, isolation transformers, bridging trans- 
formers and impedance matching trans- 
formers. A table of VSWR and return loss 
is included in the application note from 
North Hills Signal Processing. 
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Report gives paging industry update 
The State of the U.S. Paging Industry: 
7993 is a report published by EMCI ana- 
lyzing the paging market and economy. 
Included in the report are such topics as 
paging subscriber growth projections until 
1997; paging equipment sales and manu- 
facturers’ market share; analysis of pagers 
by type: average revenues generated by 
type of pager and size of company; and 
analysis of proposals for advanced paging 
and messaging technology. Another report, 
Digital Cellular: Economics and Com- 
parative Technologies, provides an analy- 
sis of the market, economics and technical 
aspects of digital implementation. 
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High Profile 
Revenue 
Generator by 


WESTERN 
TOWERS 


Custom Built Towers for 
Land Mobile, Microwave, 
Broadcast, CATV, 
Wireless Cable. 


48 Top Mount 

Antenna Positions 

¢920 Square Foot 

Top Platform 

¢ Self Supporting 

Guyed Towers, 

Monopoles 

~« Model 9600 WHTG 
Tinton Falls, NJ 

WESTERN TOWERS 


324 W. 26th Street 
San Angelo, TX 76903 


1-800-622-6539 
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BATTERY 
PROBLEMS?? 


Our customers 
agree that the 
RAMSystem is 
the most effective 
ANALYZER on 
the market! 


Call before you invest .. 


BatteryPRO 
Centres Inc. [== 
P.O. Box 160 ° In 
Black Diamond, 
AB Canada 
TOL OHO 


North America 


call 


or Fax 
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1-800-661-9401 


(403) 933-3233 


(continued from page 54) 


On-center narrowband channels will 
be used. This method allows existing 
channels to be upgraded without 
having to create new narrowband 
channels. 


F-TDMA on refarmed spectrum 
The refarmed spectrum allows two 
TDMA carriers 12.5kHz apart on a 
25kHz channel. (See Figure 3 on page 
52.) This method allows four users on 
the equivalent of one current channel. 
F-TDMA technology provides the 
best solution to satisfy the need for 
increased spectrum efficiency in land 
mobile radio while offering the flex- 
ibility of supporting high data rates. 
Moving to narrowband channels alone, 
as proposed by Project 25, is inad- 
equate to meet the demand for in- 
creased spectrum. (Project 25, a joint 
effort of the Associated Public-Safety 
Communications Officers, the Na- 
tional Association of State Telecom- 
munications Directors and federal 


agencies, seeks to set digital radio 
standards for public safety radio 
communications.) 

Although the use of analog technol- 
ogy may continue for some time, in 
due course digital will supplant ana- 
log. It is imperative that sound migra- 
tion plans be available for the twansi- 
tion from analog to digital systems and 
for maintaining backward compatibil- 
ity between existing and upgraded 
systems, 

F-TDMA offers backward and for- 
ward compatibility. F- TDMA technol- 
ogy has a migration path to achieve a 
capacity of four users in 25kHz chan- 
nels under uniform emissions stan- 
dards. Furthermore, the F-TDMA ar- 
chitecture is fashioned to accept in- 
creases in spectrum efficiency. 

F-TDMA will benefit significantly 
from technological advances in other 
fields. Microprocessors, software and 
batteries will be leveraged for pri- 
vate land mobile radio systems. Using 
such components provides economies 
of scale that will help to lower the 


price of TDMA. 


F-TDMA data performance 

F-TDMA inherently provides 67% 
higher throughput (16kb/s vs. 9.6kb/s 
in 12.5kHz channels) than FDMA. 

Data applications that require 
transmissions of fingerprints and reti- 
nal scans require wider bandwidths. F- 
TDMA provides the flexibility to com- 
bine bandwidths of multiple time slots 
and pass data, which requires a wider 
bandwidth to transmit. 

F-TDMA offers a path that allows 
refarming of existing spectrum below 
470MHz to 12.5kHz spacing by on- 
center channel migration while deliv- 
ering a 100% increase in efficiency. 

Current 800MHz radio users can 
maintain their existing 25kHz channels 
and gain a progressive efficiency in- 
crease to four users per channel using 
F-TDMA. 

F-TDMA will be developed and 
implemented with product availability 
within the next two years. 

AR 


DC-to-AC INVERTERS 


Reliable ac power 
for telephone CO’s, 
cell sites, SMR 


and microwave 


¢ 500 VA Sine-Wave Output 
¢ 24, 48 and 130 Vdc Inputs 
¢ Only 5.2” High, 23 Ibs. 

¢ Shipped from Stock 


e 
USilssto<ce ELECTRONICS CO., INC. 
PO Box 1329, Hillsborough, NC 27278 « Telephone: (919) 732-9351 
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AVCOM’s New 
PSA-65A Portable 
Spectrum Analyzer 


The newest in the line of rugged spec- 
trum analyzers from AVCOM olfers amaz- 
ing performance for pu $2,855. 

OM'S new PSA-65A is the first low 
cost general purpose ortable spectrum 
analyzer that's loaded with features. It's 
small, accurate, battery operated, has a 
wide frequency coverage - a must for 
every technician's bench. Great for field 
use too. 

The PSA-65A covers frequencies thru 
1000 MHz in one sweep with a sensitivi- 
Elica than -95dBm at narrow spans. 

he PSA-65A is ideally suited for 2-way 
radio, cellular, cable, LAN, surveillance, 
educational, production and R&D work. 
Options include frequency extenders to 
enable the PSA-65A to be used at SAT- 
COM and higher frequencies, audio 
demod for monitoring, log periodic anten- 
nas, 10KHz filter for .2 MHz/DIV range, 
carrying case about and more. 

For more intormation, write, FAX or 


BRINGING HIGH 
TECHNOLOGY 


AVCO DOWN TO EARTH 


500 SOUTHLAKE BOULEVARD 
RICHMOND, VIAGINIA 23236; 804-794-2500 
FAX 804-794-8284 
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WirelessWorld 


—= 


Conference & Exhibition 


November 2-4, 1993, Buena Vista Palace, Lake Buena Vista, FL 


Schedule At-A-Glance 


TRACK 1 
Networks & 
Technology 


12:00-1:30 PM 


3:15-6:30 PM 
6:30-7:30 PM 


Wed. | 7:30-8:30 AM 
Nov. 3 | 5.30-10:00 AM Network 


ues. 
lov. 2 
id 


Management 


10:00-10:20 AM 


10:20-11:50 AM The Intelligent 
Network 


12:00-1:30 PM Lunch with Exhibitors(Exhibits Open) 


1:45-3:15 PM 1S-41 & 
Roaming 


3:15-6:30 PM 


5:30-6:30 PM 


The Digital 
Microwave Link 


Keynote Luncheon 


Resellers, Dealers 


1:45-3:15 PM Reaching for 
Capacity 


Exhibits/Vendor Demonstrations 


10:00-11:45 AM Opening General Session 
Ni 


Cocktail Reception 


Continental Breakfast 


Filling in the Gaps 


Exhibits/Vendor Demonstrations 


Cocktail Reception 


According to Data 


10:00-10:20 AM 


7:30-8:30 AM Continental Breakfast 
8:30-10:00 AM 


10:30 AM-12:00 PM Closing General Session: Cellular, EMF & You 
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oin us for what is fast becoming 

the industry’s key annual 

event, as Cellular Business 
magazine and our industry’s leaders 
father to ensure cellular’s future in 
the wireless world. 


Three lively, informative days 

in Orfando, 

This is your future. And this is your 
Opportunity to FIND ANSWERS to 
your questions..GATHER and 
SHARE new ideas... LEARN how 
your peers are dealing with complex 
issues... and DISCOVER new strate- 
pies and technologies to ensure your 
futtire in wireless and personal com- 
munications. 


This is the cellular industry’s only 
major Autumn event, and you need 
to be there! 

Wireless carriers, licensees, retailers, 
dealers, resellers, agents, manufac- 
turers—anyone who is responsible 
for planning and managing the rapid- 
ly expanding wireless world, or sell- 
ing and marketing its services, will 
profit, by attending this major event. 
Register today! 


Sponsored By Cellular 


ATTENTION VENDORS: 
A limited number of exhibit spaces are 


available, Call Ms, Billi Famiglietti, 
E.J. Krause & Assoc., at 301-986-7800 
for more information! 


—6dSOnic 


Sound Technology 
Working for You 


SONIC 
HD-13 


THE MOST VERSATILE 
AUDIO ACCESSORY 
AVAILABLE FOR YOUR 


TWO WAY RADIO. BUILT 
FOR WHERE YOU WORK. 


Sonic Communications Ine. 
4 Colonial Center Box 287 
New Ipswich, N.H. 03071 USA 


800-688-1944 


ea OF 
1 id Sod as 


The Power to Communicate Anywhere 


Solar electric power: proven reliable 
on mountain tops around the world, 
Complete integrated systems. Mod- 
ules are ULo listed, 10 yr. warranty. 


Solar Electric Specialties f=} C7 
P.O. Box 537, Willits CA 95490 ill 


800 344-2003 
Siemens Solar Industries 
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Technicians’ pay 


Technicians’ estimated median salary is $34,166 according to 
respondents to the March “What Do You Think?” questionnaire. 
Median refers to half of the group being above this figure and half 
of the group being below this figure. The estimated median years 
in the industry is 12.8 years. Salary statistics include: 


id NGE % 
Less than $15,000 6.0% 
$15,000 to $19,999 9.5% 
$20,000 to $29,999 23.8% 
$30,000 to $39,999 28.6% 
$40,000 to $49,999 22.6% 
$50,000 or more 7.1% 
No answer 2.4% 


The majority of the technicians, 52.4%, responded that their 
respective salaries are favorable for their type of operation and 
position. Comments include: 

* “It is favorable. Salary isn’t everything. Benefits mean more 
the way things are.” 

* “It's comparable to other companies’ salary range for com- 
munication technicians.” 

* “I also get extensive benefits and profit sharing.” 

* “Low cost-of-living area. Salary determined by the depart- 
ment of labor.” 

* “Considering the economy at the present time. If times get 
better, customers buy more and salaries increase to match usually,” 

+ “Sufficient for my needs, respectable for my ‘position’ in the 
company.” 

A close 47.6% maintained their incomes are not favorable. 
Comments include: 

* “For the responsibility, stress and liability, I do not receive 
adequate compensation.” 

* “I’ve worked hard to improve myself and been rewarded with 
‘we're sorry, you deserve a promotion, but we don’t have the 
funds at this time,’” 

* “Only game in town, Work for nothing or don’t work at all.” 

* “Cost of living seemingly not considered.” 

Readers noted the following information that they would find 
helpful when negotiating a pay increase: 

+ “Importance of technical knowledge and skills.” 

* “Job experience, job knowledge, technical knowledge and 
relationship with customers.” 

* “Knowledge gained on new products, knowledge retained on 
older products.” 

* “New technology trends and directions to show relationship 
with employee skills existing or being developed through training.” 

« “Personal productivity and business trends.” 

* “Technical certification, job variety and experience, ability to 
do the tasks requested of me.” 

Trends that technicians see in land mobile salaries include: 

* “Stabilizing salaries with peaks for specialities.” 

« “Staying the same or in some cases are dropping off. 1 don’t 
think we are getting paid enough, considering time and dollars to 
keep conlinuously up-to-date on state-of-the-art knowledge.” 

» “Salaries will increase for better trained and more skilled 
tech. Technology will demand higher skills for better pay.” 

« “As more troubleshooting and planning become computer 
oriented, | believe salaries will increase competitively.” i, 


Lohan Corrigan Mitri 


Changes at M.I.N.K. Marketing, Olathe, KS: 

Don Pizzella closes his communications business to join 
M.I.N.K. Marketing as a sales representative for commercial 
communications equipment. 

David Wall leaves Mountain Representatives, Denver, as a 
sales representative to join M.I.N.K. Marketing as a sales rep- 
resentative for the mountain states region. 


Changes at Sigtone, Winter Park, FL: 

Pat Lohan exits Communications Design, Longford, Ireland, 
as technical director to join Sigtone as senior sales and applica- 
tion engineer. 

Larry Bess, corporate vice president and general manager, 
has been elected to Sigtone’s board of directors. 

Jorge Medina, Central and South American sales engineer, 
advances to international sales manager. 


Walt Corrigan departs Communications Electronics Special- 
ties, Winter Park, FL, as manager of sales to join RTX, 
Melbourne, FL, as director of product sales. 


Michael Powell exits Systematics Telecommunications Serv- 
ices, Little Rock, AR, as regional sales manager to become 
national sales manager for Subscriber Computing, Laguna Hills, 
CA. 


Appointments at newly formed Strategic Telecommunications, 
Dallas: 

Robert C. Shapiro, P.E., concludes contract consulting with 
Ram Communications Consultants, Dallas, to become 
Strategic’s president. 

James Schell exits Northern Telecom, San Ramon, CA, as 
switching systems engineer to become the company’s network 
engineering vice president. 

Kevin Henry leaves Nippon Motorola, Osaka, Japan, as 
cellular field engineer to join Strategic as marketing vice 
president. 

Tim Tilton, a contract engineer, joins the company as vice 
president of MidEast Operations. 


Elias Mitri leaves Maxtor, San Jose, CA, as operations 
manager to join Western Multiplex, Belmont, CA, as director of 
operations. 


Jerry Mulder leaves Andrew at the Denton, TX, facility as 
the company’s marketing specialist to become director of tech- 
nical projects for FWT, Fort Worth, TX. 


John E. Monto leaves Metromedia Paging Services, Los 
Angeles. as senior corporate accounts representative to become 
major accounts manager for the mobile antenna line at Allgon 
Mobile, Grand Prairie, TX. 

i 


Put up a Larsen. 
Or who knows 
what you'll 
have to put 
upwith. = 


When you sell a trunking 
system, maximize its perfor- 
mance with a superior, perfectly 
matched antenna. A Larsen 
antenna. Otherwise, you might 
have to put up with an unhappy 
customer. 

Good antennas are imperative 
to good SMR communications — 
especially as radio systems con- 
tinue to improve. So the right 
antenna, mount and cable are 
more critical than ever before. 

That’s why Larsen offers an 
unsurpassed selection of precision- 
made 800 and 900 MHz antennas 
with special new features like our 
unique flexible enclosed coil for 
greater whip durability. 

All Larsen products are built 
to the industry's most exacting 
standards. And all are covered by 
our no-nonsense three-year war- 
ranty. All of which is very 
reassuring. Because if your 
customers can’t talk with 
their fleets, they'll soon be 
talking with you. 

So talk with us. 
Call 800-426-1656 or 
fax 206-944-7556. 


’ 


Larsen Aintennas 


The Clear Choice™ 
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Because Zetron's ZM Mics work 
smarter and look smarter, they just 
can't be beat for top performance, 
classy looks, and feel appeal. 

And with the right answers to most 
questions and great solutions to most 
problems, the ZM Mics keep receiving the 
highest scores from first examination, daily 
workouts, thru the major test of time. 

Here are some of the Answers and 
Solutions that the ZML and ZMX offer. No 


need to list the Questions; if you don't 
have a Zetron microphone, you are 
reminded of them everyday. 


ZML Answers/Solutions 
. Rugged and reliable 
. 30-million-cycle PTT switch 
. Fully backlit keypad 
. Plug-and-go installation on most radios 
. Timed dialing buffer 
. Fully keypad-programmable 
. Low price 


ZMX Answers/Solutions 
. All of the above, plus 
. Two programmable ANI codes 
. Nine programmable autodials 
. Last number redial 
. Super smart cellular mode, plus other 
store-and-forward dialing modes 


Make a smart decision today. Call and 
quiz us on additional features, price, and 
performance of these highly intelligent 
ZM mics. 


ZETRON 


12335 134th Ct. N.E. Redmond WA 98052 
Phone: (206) 820-6363 Fax: (206) 820-7031 


Circle (88) on Fast Fact Card 


84 Mobile Radio Technology October 1993 


etters to the editor 


Last technician: 

I just had to take you up on your request for comments on 
Rod Wheeler’s crystal-ball version of two-way radio. (See the 
May 1993 “Letters” column.) 

Ron is right on target when he foresees less need for skilled 
technicians in the radio and wireless world of tomorrow. This 
trend was looming on the horizon long before computers and 
microprocessors came into fashion. 

Each new radio or system just seemed to be designed with 
less human intervention required in alignment, repair and imple- 
mentation. This is the trend in all manufacturing, trade and 
commerce these days. 

So, what does it mean for us in the industry and those who 
may consider a career in radio and wireless communications? 

Well, one thing is certain, and that is that people want to talk 
or communicate now more than ever. The way they do it will 
change, and the medium used will be controlled by large corpo- 
rations rather than individual base station and mobile users, as 
has been the case in the past. 

Shops that just rely on traditional two-way servicing and 
installation will go the way of the dinosaur. Technicians and 
shop owners will have to diversify beyond two-way to prosper 
until the next generation of technology creates a need for repairs 
and skilled technicians again. 

The new technology, if and when it comes, will require new 
skills and talent when it first is deployed and perfected. This 
was the case with broadcast radio, telephone and now two-way 
radio and cellular networks. 

The technician of the ‘90s and beyond will have a computer 
and lots of system knowledge in his “toolbox,” rather than a 
Simpson 260 and Bird wattmeter. He or she will be handling 
calls for fax machines, personal computers, local area networks, 
modems, T-1 and radio/wireless. The future might be quite 
bright for those with the courage to look ahead, imagine a little 
and meet change head on. 

It sure helps, too, if your boss or company has the guts to 
plow ahead with change when everybody else sticks their head 
into the sand. 

Change really is our friend and gets us to grow and develop. 
It is uncomfortable at times, but just as new shoes do, we have 
to be broken in a litt and molded to the new surroundings. 
Good luck! 

Rich Merkel 

Senior Telecom Specialist 
Federal Express 

Union, NJ 


Fast Fact Card comments: 
The two toughest problems facing me on the job are: 
¢ keeping up with technology. 
¢ tracking down desense on a tower with 40 two-ways and 
three TV stations. 
W.B. Huddleston 
Houston Radio Repeater 
Houston 


The two toughest problems facing me on the job are: 
* identifying and keeping track of our users, 
* getling the time to test new applications. 
Jan Hunt 
Telecommunications Specialist 
3M 
St. Paul, MN 
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Radiuy 


MOTOROLA 
Depot Quality 
Nationwide Repair 


New Expanded Facility 
Factory Trained Technicians 


Flat Labor Rates - Plus Parts 
Maintenance Contracts Also Available 
Fast TurnAround via UPS -Parts Return - Warrani 


@Bortacorm-: (g13)997-2299 


Authonzed Moturola Dewler 
583-G Pondella Hd) Nomth Ft. Myers. FL 


Communications Technology Associates 
A division of Hayes, Seay, Mattern & Mattern, Inc 


PLANNING AND DESIGN: PLUS: 

* 2-Way Radio » Complete A&E Services 
* Ww k F/O © Bldgs, Towers, Pwr Sys 
* CAD/MDT/AVL/Paging « Structural Engineering 


CA same 
TECHNICAL 


121 Crowell Lane * Lynchburg. VA 24502 


"GE Portable Radio Service | Depot 
Factory Approved Nationwide 
+ Current Product Lines 
+ Voice Guard Certified 
+ Publee Service Trunking 
+ Surface Mount Technology 


~ (804) 239-3049 


PO Re 4579 
Lambrure Viena 14502 


PORTABLE 


© Lcensed lechncats 


© 2. Way Rao Systems © Free Estates 


RESIDENTIAL » COMMERCIAL 
INSURED 


(209) 667-0558 (209) 525-0515 


{THE PORTABLE DEPOT. 


SPECIALIZING IM GEMERAL ELECTRIC PORTAMLE SERVICE 


* FACTORY TRAINED TECHNICIANS 
*SURFACE MOUNT TECHNOLOGY + 
* FACTORY APPROVED NATIONWIDE + 
* PUBLIC SERVICE TRUNKING © 
* VOICE GUARD CERTIFIED « 
* MPD, MPA,TPX, PCS AND ALL CURRENT PRODUCTS « 


36) Route 2, Box 338C * Lynchburg VA 24501 
dS 804-237-3427 


FREDERICK G. GRIFFIN, P.C, 
3220 WATERUCK ROAD 
LYNCHBURG, VA 24502 

TEL: (B04)237-2046/PFAX: (804¢)297 -0083 


NATIONWIDE COMMUNICATIONS CONSULTING 
MOBILE RADIO, MICROWAVE, E9-1-1 
CAD, PAGING, LAN 
DISPATCH COMMUNICATIONS CENTERS 
MULTE SITE PROPAGATION ANALYSIS 


aul 


Raymono C. Trott, PE. 
PRESIDENT 


RAYMOND C. TROTT 
CONSULTING ENGINEERS, INC. 


1475 GREEN Amr OnE SuNTE 380 
WRVING. TEKAS 78098 
2arsa0 191" 


LAND MOBILE | MICROWAVE COMMUNICATIONS SYSTEMS 


lite Wamer Group 

MANAGEMENT CONSULTANTS 
Radlo/Microwave/E9-1-1 
D P Design and Selection 
Police/Fire/EMS 
Consolidation Studies 

58S0 CANOGA AVENUE, SUITE 600 


WOODLAND HILLS, CALIF. 81367 
(6816) 710-6855 


: NETWORKS 


OMMUNIC AR SRS CORSUL TANT 


* DATA OVER CELLULAR * ENCRYPTION SYSTEMS * 
* INTEGRATED VOICE / DATA/ VIDEO SYSTEMS * 
* WIRELESS LANS * PROJECT MANAGEMENT * 
* CONSULTANTS’ CONSULTANT * 
* NATIONAL & INTERNATIONAL ~ 
Stephen J. McCarthy 
PO Box 7232 * Aubum, CA 95604 * 800-859-7430 ° 916-885-0607 


GE PORTABLE SERVICE 
¢ FAST TURN 
* WARRANTY 
* $37.00 hr./2 hr. MAX 
* PARTS GE LIST 
* RETURN UPS PAID 
Smith Communications Service 
2121 Parrish Ave., Owensboro, KY 42301 
502-683-0936 SS eS) 
7 (301) 925-9400 
(800) 288-1-SFA 
Fax (301) 925-8612 
INL. 
Telecommunication & Information 
Science Division 
Public Safety, Transit, Government & Industry 
CORPORATE OFFICE 
Robert Fier 1401 McCormick Drive 
Manager Landover, Maryland 20785 
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SErVICES 


BROWN ANDSCHWANINGER 


Attorneys At Law 


1835 K Street, N.W 
Suite 650 
Washington, D.C. 20006 


202/223-8837 
SERVING THE NEEDS OF THE ENTIRE INDUSTRY 


: lassified 


$$ OMNICOM, Inc, 


HERB SACHS, CONSULTING 
Specialist in Public Safety Communications 
P.O. Box 729 eo 
Bowie, MD 20715 
301-464-4268 


Professional 


Advertising rates in Moblie Radio Technology's Classified Section are $69.00 per column 

inch, per insertion, with frequency discounts available There is a one inch minimum 
Ads larger than one inch are sized In Va-inch increments and billed accordingly, as de- 

fermined by total size of the ad, including ruled borders and rounded up to the nearest 


Consulting Services 


Va inch. 


Blind box ads (replies sent to MAT for forwarding) are $30.00 and Fast Fact reader serv- 
ice numbers are available for $25.00 por service, per insertion, to caver processing and 


handling costs. 


Optional color, determined by MRT on an |ssue-by-issue basis, is available at $150 per 


Insertion 


A prepayment discount of 5% |s available for all 6x or /arger frequency classified adver- 


tisers who prepay their full 12 month schodule 
No agency discounts are allowed for classified advertising 


Contact Joyce Boliegar at (913) 967-1927 or fax (913) 967-1901 to place your classified 
ad, Or send your advertising materials and order to Tammy Kalebaugh, Mobile Radio Tech- 
nology, Classilied Advertising Depariment, 9800 Metcalf, Overland Park, KS 66212. 


RENTALS 


* GP300, P200, HT600 
* Mobiles, Repeaters 


* Intrinsically Safe 
* Dealers Welcome MOSS 
1-800-822-M0SS COMMUNICATIONS 


MOTOROLA 
RADIO RENTALS 


¢ MT1000, HT600, P200 
* Intrinsically Safe 
* All Types Headphones 


* Mobiles & Portapacks 

* Repeaters & Crossband 
Sets 

¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
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Business for Sale 


(@ Microwave Radio Systems 
@ Vehicle Location Systems 
Alded Dispatch Systems [@ Fiber Optic/PCM 
@ Basic And Enhanced 9-1-1 Systems Transmission Systems 
® Telephone Networks 


PLANNING, DESIGN, IMPLEMENTATION 


10 Woodbridge Center Orive COMMUNICATIONS 
Wood es\ b3e-co70 CONSULTANTS, INC. 
Toll-Free: (800) 247-4796 + FAX: (908) 636-7260 


Offices throughout the United States and London, England: 
Melbourne, Australia; Richmond, B.C.Canada. 


COMMUNICATIONS 
CONSULTING SERVICES 


CELLULAR TWO-WAY PAGING 
PERSONNEL SERVICES 


Technical & Engineering 
Positions Available Nationwide 
Fees client paid, Send resume to address below, 
ALL LEVELS OF POSITIONS FILLED NATIONWIDE 


+ Technicians + Engineers * Managers « Sales 
+ Extensive national resource of personnel 


Employers: Call 606-491-5410 10 am to 8 pm 


Communication Resources 


P.O, Box 141387 » Cincinnati, OH 45250 
606-491-5410/FAX 606-491-4340 


BUY & SELL 


ALL MANUFACTURERS 
ALL BANDS 


Call Brian Johnston 


404-434-5949 


MANAGEMENT 


Growing Motorola Service Shop, located In the 
beautiful Northwest, is seeking candidates who 
demonstrate understanding of principles & 
practices of Two-Way Radio Repairs and Instal- 
lations and Motorola High-Tech Equipment. 
Must have a minimum of three years ex- 
perience and be highly motivated, people 
oriented, well organized and able to work un- 
der pressure. Excelient benefits and competi- 
tive wages. Equal Opportunity Employer. Send 
resumes to: 


Clackamas Communications 


Attn: Don Miller, P.O, Box 22169 
Milwaukie, OR 97269. 


No phone calla, please. 


SUNNY SOUTHERN CALIFORNIA 
Two-Way radio repair business. 
Established in 1979. 

Great customer base, 
service contracts. 


805-254-5632 


Take on a world of Communications challenges. - | 


With a 40 percent compounded 
annual growth rate since 1987, 
Hughes Network Systems (HNS) is 
setting the pace when it comes to the 
world of communications. From our 
solid foundation in the commercial 
world market for private, interactive 
Ku-band and C-band satellite net- 
works, we're rapidly expanaing into 
the dynamic wireless communica- 
tions market by providing turnkey 
analog and digital cellular systems 
worldwide. 


Today, HNS is at the forefront of devel- 
oping advanced wireless products for 
applications in Cellular Digital Packet 
Data (CDPD), Personal Communica- 


tions Services (PCS), and Wireless 
Telephony. If you have a technical 
degree (or equivalent experience) and 
would like to join us in continuing our 
pursuit of excellence, contact us 
about the wide range of opportuni- 
ties available now in our Cellular 
Networking organization 


¢ RF Engineers 

* Applications & Systems 
Engineers 

* Cellular Field Engineers 

¢ Switch and Cell Site Technicians 

¢ Installation Managers 

¢ Sales & Marketing Managers 


Some field positions require extensive 
domestic and international travel. 


HUGHES 


NETWORK SYSTEMS 


Subsidiary of 
Hughes Aircraft Company 


In return for your expertise, we offer 
a technically challenging and stimu- 
lating environment, excellent benefits 
and the chance to work with the best 
professionals in the industry. Plus, 
you'll enjoy living and working in 
Germantown, Maryland — just 45 
minutes from Washington, D.C. - 
where you can enjoy the best of both 
country and city living. Relocation 
assistance is available. 


For immediate consideration, FAX or 
send your resume to: Hughes Network 
Systems, Inc., Dept. BKA/DCN, 11717 
Exploration Lane, Germantown, MD 
20876; FAX: (301) 428-2833. An 
equal opportunity employer 


Classified 


COMMUNICATIONS TECHNICIAN 
Salary starts at $3,453 per mo. 


The City of Seattle’s Department of Ad- 
ministrative Services is seeking journey 
level Communication Technicians with 5 
yrs. experience in the installation, main- 
tenance, testing, calibration, and repair of 
two-way radio and related systems (e.g. 
radios, mobiles base transmitters, cellu- 
lar telephones, paging systems, speed ra- 
dar, sirens, remote sensing telemetering 
equipment, mobile data terminals, con- 
soles, etc.). Position troubleshoots prob- 
lems, repairs equipment in dispatch 
centers (e.g. multi-channel logging tape 
recorders, solid state recorders, audio 
module, switching equipment), makes 
period tests and adjusts equipment to 
conform to FCC Rules and Regulations. 
Must have a State of Washington Driver's 
License and a General Radio Telephone 
Operator’s License or equivalent indus- 
try certification, 


Women, Minorities, and Persons with Dis- 
abilities are encouraged to apply. 


Send resumes to: 


City of Seattle Personnel Dept. 
Dexter Horton Building, Rm. 1211 
Seattle, WA 98104 


CAREER SEARCH? 
We have the opportunities! 


Cellular/ Wireless /PCS /Radio 
Permanent & Consulting * Domestic & International 


E. J. DORT & ASSOCIATES 
PO, Box 12546 * RTP, NC 27709-2546 
919-544-9476 


TWO-WAY RADIO TECHNICIAN 
Growing dealer in N.E. Wisconsin, seeks 
experienced two-way radio technician. 
Minimum 3 years experience. Excellent 
wages and fringe benefits. Send to: ATTN: 
MRT, Dept #927, 9800 Metcalf, Overland 
Park, KS 66212. 


COMMUNICATIONS TECHNICIAN 
PHOENIX, ARIZONA 


The Arizona Dept. of Public Safety seeks in- 
dividuals to install and maintain electronic 
communications systems/equipment includ- 
ing VHF and UHF two-way mobile systems 
and microwave point-to-point systems. Sal- 
ary range: $2,381 - $3,370.42 monthly; Phoe- 
nix openings. Requires h.s. diploma or 
equiv.; completion of formal electronics tech- 
nology course & 2 yrs. exp. in electronics 
technology (1 yr. must be in component level 
repair of FM two-way radio equipment—FCC 
part 90 or military equiv.), or multi-channel 
microwave communications equipment 
(FCC Part 94 or equiv.). Add’l. exp. may sub 
for formal trg. to a max. of 3 yrs. Possession 
of technical certification; i.e. FCC General 
Class License, NABER of APCO Technician 
Certification, or equiv. and valid AZ driver's 
license. For application contact: 
AZ D.P.S. Human Resources, P.O. Box 
6638, Phoenix, AZ 85005 or phone: (602) 
223-2290 by 10/31/93. 
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Make your 
classified 
ad 


EcR 


ELECTRONIC COMMUNICATIONS RESOURCE 


¢ Two-Way Radio 


* Paging STAND 
; ge ice a OUT! 
C.K. Randal 


Recruiter 


3598 Larchmont Square Lane 
Sacramento, CA 95821 


Use 
Office: (916) 482-7701 


COLOR! 
Fax: (916) 482-7808 
Equipment for Sale 


Aeon eo i PAGERS ° PAGERS + PAGERS» PAGERS » PAGERS 
>’ McMANUS Communications 
501/763-6250 
Fax: 501/763-6533 


“Authorized Dealer of 
NEC Paging Products” 


Also — 

“> Refurbished Motorola, NEC, and Panasonic Pagers 
> New Panasonic Pagers 

=» Pager Parts and Accessories 

= Reeds, Filters, Code Plugs, etc. 


*OIMOrVsHmUMmH 


We Repair Pagers — Used Pagers Wanted 


We Provide Support for our Canadian Customers, Too! 
“One call gets it all!” 


PAGERS « PAGERS * PAGERS * PAGERS: PAGERS « PAGERS 


Circle (95) on Fast Fact Card 


YO. PAID 
TOO MUCH! 


If you didn’t 
buy your Radius 


*POIMOPV 


CUSHMAN SERVICE MONITORS 


Type R-2008C-HS with cellular test, new CAT. $5975. Motorola 
R-20018 type monitors. $4500. IFR 1100S. $4750. Cushman CE- 
S0T/G tracking spectrum, $4500. Cushman CE-5 $975.00, CE-3 
$750.00, CE-7 $450.00. Bendix King 210-CH LPU-499S-A HT new 
$675.00, HP 4935A impairment measuring set with battery 
$975.00. Wanted to buy service monitors and test equipment. 


R.F. IMAGING AND COMMUNICATIONS 
408-929-2244 PAGER 510-498-6875 


from the factory 
or from 
California Radio 


Used Motorola Starplex Mo- 
dems. Also MR200 Microwave. 
Hot Standby. Includes 8 ft. dish- 
es. Freq. 1.9 gig. 


Liviuielnsidelbcionell IMATE Sc ce ete 


We put a smile on your face! © 


*OIMOP UV HIMOPUVs HIMOrPd 


CAL CRYSTAL LAB,, INC. 


en ern 


CRYSTALS FORALL RADIOS 
+ Communication Crystals 
All makes and models 
+ Channel Elements 
Recrystalized and compensated 
Competitive pricing! 
Emergency Service 
For Crystals 24 Hours * 72 Hours = 1 Week 
Normal Delivery 3 Weeks 
800-333-9825 
FAX 714-491-9825 
1142 N. Gilbert Anaheim, CA 92401 


PANS sa ee ee 


RADIUS 


* low-low-low * 


MOSS COMMUNICATIONS INC. 
1-800-822-6677 


MIDLAND or 


MoTron Electronics 
310 Garfield St., Suite» 4 Eugene OR 97402 
Info: (503) 687-2118 Orders: (800) 338-9058 
Fax: (503) 687-2492 

Decode and display Touch Tones from a tape recorder, 
scanner, or nearly any audio source. ¥ 16 digit LCD 
display, 80 digit scrollable buffer v Bullt-in speaker 
v SV battery v Metal case ¥ TM-16 PLUS Includes RS- 
232 output and Software for optional dateftime/ number 
logging using your |BM Compatible computer. 


TM-16 Standard Model eon ose $10y 
TM-I6 PLUS RS-232 Model with Software $239 
PS-12 AC Power Adaptor ,- . 6.6. cee ' $0 
S/H $4 USA/Canada, $15 Foreign. 
Visa, MasterCard & American Express Accepted 


MOTOROLA 2038D 


High Stability Service Monitor 
with cellular and remote 
Last Serviced March '93 
Original selling price $$$24,000 
You can own for $7,500 
Contact Rich at 414-843-4262 


15 Watt Speakers 


unibel B. tic 


Equipment for sale 
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(P110 POR 
800-231-0103 Orders ONLY! 


Questions: 303-249-1414 
FAX-24hnr: 303-249-4334 . 
= CALIFORNIA RADIO 


Radiuy PRICES 
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Circle (96) on Fast Fact Card 


RAPID COMM 

* NEW EQUIPMENT * 
P-110 VHF/UHF ............$372/405 
GP-300 VHF/UHF ..........$452/484 
M-100_ VHF/UHF ... .$300/356 
GM-300 VHF/UHF . ..$338/387 

x USED EQUIPMENT * 
MITREX 800, T45JJA 
SYNTOR 450, T74SRA 
SYNTOR 450, T34SRA 
PP-1000 800, T35JSA 


(800) 377-3807 _ 


4°cone. compatible 
with most 2-way radios. 


* x TECH-NET BBS «x x 
Commercial Two-Way Radio BBS for Buy-Sale of Ra- 
dio Equipment. Over B00 megs of files on the BBS. 
There is also a Ham Radio Callbook Database on-line. 
BBS is 1200-14.400 bps 8N1, BBS is FREE to all Com- 
mercial 2-way Radio Techs and Dealers, Log-on and 
join hundreds of other callers. 


Call the Tech-Net BBS (615) 586-4913. 
Radio Conversion 


MOTOROLA I RADIU Software 


UPGRADE YOUR RADIOS AND $AVE 
x GP300 TO 16 CHANNELS 


RADIO 
* P110 TO 16 CHANNELS ESCUTHEONS 

* EURO TO US STANDARD 

% HT600/P200 TO 6 CHANNELS 1to25....... $2.25 
* GM300 TO 16 CHANNELS 25-50 ....... $2.00 
% BOARD BLANKING Be TOO x cane $1.75 
* M100’s, MAXTRACS, HT’s TOG He sd wae we $1.50 
* PRIVACY PLUS, LTR’s + SHIPPING 


ORDERS 1-800-561-3140 9to5 C+ SOFTWARE 

INFO 1-819-563-4533 EST VISA — MASTERCARD 
Circle (97) on Fast Fact Card 
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Classified Equipment for sale 


> , For Great 
—_ MONOGRAM "SERIES LABE | 
Mobile Communications | 
VHF, UHF Portable and Mobile 


Two-way Radios for Value-Packed CALL 


Bm Call CA today Communications! F 
for reliable and Anchor Graphics, Inc. 


affordable We carry Radio Escutheon 


se SUNN Gommunications | |: 2222225 a 
Ge) Associates Ine. |} | < suicktmorouna 


* Full-service Lobel Mfg. 
Tel: (214) 242-0439 » Fax: (214) 242-0959 
1467 LeMay, Suite 111 = Corraliton, TX 75C07 


(800) 435-9313 In tinars (BOO) 892-1611 
Order Fax (BOO) 284-4934 


Circle (98) on Fast Fact Card 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel w/warranty, or “as is”. 


acs (303) 337-4811 
FAX (303) 337-3084 


& NEC Pagers : 

* 90 day guarantee* | * Common frequencies : 
¢ Volume discounts i §6 in stock : : 
eer Iipaee Parts & accessories | § MOTOROLS Radius | 
— *Flat rate does not include parts M ON PLANET EARTH i 
full 1 year warranty s WE WILL ey s 
. BE UNDERSOLD! : 
Kern Pager Repair Bw) : ice eo. Pe 
1-800-844-8287 sieiicasce: area: 
Circle (99) on Fast Fact Card ‘ . sf oe ell en ; 
oJ 16 ch 25 WATT $390 y 
AIRWAVE COMMANDER x UHF & 
5 2 ch 45 WATT $382 3 
FLEET SYSTEM MANAGEMENT 8 ch 45 WATT $390 
Individual ANI Ml Emergency ANI ll Horn Honk i Group Tone Page ml Individual Selective Cail (10,000 units) S Tae VAL ete s 
Group Selective Call m Cal St ie A ncaaual Disable mk Group Disable MW Disable Indicator i 1-800-249-1250 i 
pac De ee « WETEC ELECTRONICS & 
(U.S.A.) Call IDA 1-800-726-7477 meee | (t 


(CANADA) Call PCD (604) 656-8849 


NEW AND USED RADIOS 
AT LOW PRICES! 


* GE Mobiles & Portables 
¢ GE EDACS Mobiles 
© GE EDACS Base Stations 
New Component Level Repair Parts 
UP TO 70% OFF LIST! 
THOUSANDS OF ITEMS AVAILABLE 
Call 1-800-365-4283 ext #38 For List 


COMMUNICATIONS, INC. 
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RAMSEY COM-3 


The communications service monitor that's 
missing one feature .... HIGH PRICE ! 


¢ Frequency coverage 100 KHz to 999.999 MHz 

e Signal Generator 0.1 uV to 10,000 uV with reverse 
power protection ... no more front-end blowouts! 

© Built-in 1 GHz and audio frequency counter 

* Modulation includes 1 KHz, CTCSS or external 

¢ The most popular low cost high performance 
monitor. . . .thousands sold worldwide 

¢ Extremely portable, only 13 pounds includes 


rechargeable battery al no extra cos! -—> 
* Call for free 10 day trial in your shop or 


— [yer 2 
Ramsey Electronics Inc. 
793 ee Se Pkwy 716-924-4560 ; VISA _ $ g g 5 a 0 0 


Victor, NY 14564 716-924-4555 (FAX) —_ 
Circle (100) on Fast Fact Card 


1 RTS C2 
l | WA 


bs A id 1 


ALPHA NUMERIC 
DISPLAY PAGERS 


bes » 
FOURTITDIMIENSON INDUSTRY. INC 
WORLD 48 IDG COMMUNICATIONS EOUIPMENT BRORER 


Natural Voice Playback 


@ Repeater Identifiers 
@ Site Alarms 

@ Remote Telemetry 
@ Weather Stations 

@ Multiple Languages 
@ Emergency 
Announcements 


DataVoice - DV-64 
Add a Aecorded Natural Voice to your 
system or equipment. Voice vocabularies con- 
sisting of over 100 words or multiple phrases 
up to 1 minute in a Natural Volce is saved in 
Non-Volatile E-Prom memory. (If power is re- 
moved the recordings will not be lost). We'll 
record your message(s) in a male or female 
voice - or - you can record the library by using 
the optional SDS-1000 development board on 
an IBM or compatible computer. 

Parallel input word 8 ohm Audio output 

select 600 ohm Audio 

500 ma keyline output output 

32 Kb sampling rate +9v to +14y supply 
Multiple modes Size: 4.00" x 4,25” 
Selectable timing Connectors included 


Several different models available 
Palomar Telecom, Inc. 
201 Simpson Way, Escondido, Ca. 92029 


(619) 746-7998 © Fax (619) 746-1610 


EXCELLENT CONDITION ....c.cccossecec-s-ccesesssvseee 
F.0.8. NAPERVILLE, IL 


REPLACEMENT COST -$14,247.00 ... 
F.0,B. NAPERVILLE, IL 


STAND-BY DIESEL GENERATORS 


HIGHWAY TRAILER MOUNTED 


2 EACH: KUBOTA POWERED 15 KW CONTINUOUS OUTPUT. 
120/240 - 120/208 - 277/480 VOLTS A.C. 60 HZ. 

SELECTABLE SINGLE OR THREE PHASE, 7600/8800 HOURS 

.. $6,500.00 EACH 


4 EACH: DEUTZ POWERED BURCO 15 KW CONTINUOUS OUTPUT 
120/240 - 120/208 - 277/480 VOLTS A.C. 60 HZ. 
SIMULTANEOUS SINGLE AND THREE PHASE WITH DISTRIBUTION BOX. 
FULLY CAGE ENCLOSED WITH LIFTING EYE. EXCELLENT CONDITION 
ALL HAVE LESS THAN 100 HOURS! 


CELLULAR COMMUNICATIONS CORPORATION 
WILLIAM W. EDELSTEIN « (708) 420-0000 


| a 


BUY—SELL—TRADE 


GE 900MHz Paging TX Call 
GE 900MHz SMR Repeaters Call 
Micor Base Repeater from $1285 
Master |i Base Reptr from $1295 
Mocom 70 Consolets from $250 
Mocom 70 Mobiles from $100 
Micor Mobiles from $150 
Mitrek Mobiles from $150 
Master |i Mobiles from $150 
EX Il Mobiles from $100 
Phoenix / MVP trom $150 
OC/Tone Remotes from $100 


Bob Barnett 
OQwner—WSAHL 
FCC Ist Class Toch 
30 Years in 
Communications 


BARNETT ELECTRONICS, INC. 
8718 Wilhite Lane * North Little Rock, AR 72120 


Bases / Repeaters / Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 
Call for Quote or Sales List 
Warehouse 1-501-835-7066 
Fax 1-501-835-8766 


USED 2-WAY RADIOS 
Call Sid Cohen 
at AIR COMM—Phoenix, AZ 
(602) 275-4505 « Fax (602) 275-4555 
30%-70% savings on Motorola, GE, EFJ mobiles, 
base stations, portables, pagers, repeaters— 


primarily solid state—all frequency bands. Also, 
accessory items: Motorola ‘‘Systmes 90"' con- 
trol heads. PL and paging reeds, channel ele- 
ments, Cash quotations made for 

=i purchase of above equipment 


4614 E. McDowell Rd. 
_s COMM Phoenix, AZ 85008 


Cushman CE-4 & CE-6 Service Monitors 

GE Phoenix SX VHF, 2/16CH& Scan 

GEMLS LB, VHF, UHF 2/8/16 CH & Scan 

GE MASTR It & Exec || LB, VHF, UHF 

GE MVP, VHF 

GE MASTR |I Base/Aptr LS, VHF, UHF 
Motorola Mocom, Micor, Mitrek LB, VHF, UHF 
Motorola Moxy, Maxar, -50,-80 LS, VHF, UHF 
Motorola Mostar 800T 

Motorola Base/Rptr/Consolettes LB, VHF, UHF 
Standard GX3000 VHF, UHF 64 CH Synth/Scan 
Standard 966L LB, 75 Watt, Synth 

Mostar VHF, Maxtrac S0OMHz 


CLEAN USED GEAR 


NEW STANDARD RADIOS AT DISCOUNT!! CALL NOW 
Harris Alpha2000E VHFIMTS 

Motorola Pulsar VHF IMTS & Others 

Motorola MTS500 LB, VHF, UHF HT 

Motorola MT/HT/ Gang Chargers 

Standard HX300, 320, 734,834 VHF, UHF HT 
Standard HX400 VHF, UHF 25 CH Synth 5W HT 
Uniden SPH & SPU 8 CH Synth HT 

Wescom 2 GHz Microwave, MUX 

Standard GX-1500U 

GE Deskon Ii DC Remotes, Motorola Local Remotes 
MORE - MORE = MORE ~ MORE - MORE - MORE 


We Buy Used Equipment — CALL! 


International (USA) 


CO) PAGER CRYSTALS 


CO COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


B® Recrystalled 
@ Complete Elements 


48-HOUR 
SERVICE 
AVAILABLE 


(606) 283-5000 


FAX: 1-606-283-0883 
1438 Cox Ave., Erlanger, KY 41018 
(Greater Cincinnati Area) 


“Precision Quality Quartz Crystals— 
Made to Your Specifications” 


Circle (101) on Fast Fact Card 


Towers and Land for Sale 


Former Western Union Sites in 15 states. 
Land, buildings and towers plus some 


microwave equipment for sale. Prices 
vary by location. For details call Agent 
Joyce Castille 

800-852-8166 or 619-497-3458. 


Ph: 1-800-456-5548 
Fax: 1-307-266-3010 


Circle (102) on Fast Fact Card 


$6,950.00 EACH 


COOK’S COMMUNICATIONS 


160 N. Broadway 
Fresno, CA 93701 


MOBILE AND PORTABLE RADIOS AT 
WHOLESALE PRICES 


1-800-233-8818 


VISA 
MASTERCARD 
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Classified 


Why Electro Dynamics Crystal? 
Engineering Support! 


LMR and Pager crystals for most OURTI 


models. For the best delivery, quali- 
ty and price call: 1-800-332-9825. 


1-800-EDC XTAL. 


ELECTRO DYNAMICS 
CRYSTAL CORP. 


9075 Cody 
Overland Park, KS 66214 


NOT JUST ANOTHER CRYSTAL CO. 


Simple, 
Reliable, 1500Hz 
Signaling 


| Automation & 
._ |Electronics 
Engineering, Inc. 


13667 Floyd Circle * Dallas. Texas 75243 
1-800-527-4596 


Circle (103) on Fast Fact Card 
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T DIMENSION INDUSTR 


WORLD WIDt. COMMENTLALIONS HOUTPMENT BRORLR 
KG Dante Court Holbrook. New York IL! Ext2 


Equipment for sale 


ELECTRONICS CENTER 


3913 BROADDUS AVE., EL PASO, TX 79904 
BUYING UNWANTED 
TWO WAY RADIOS 
TEST EQUIPMENT 
SEND, CALL OR FAX 
YOUR LIST TODAY. 
COURTEOUS SERVICE 
AND FAIR PRICES. 
FOR SALE FLYERS 
SEND-CALL-FAX 
NAME ADDRESS 
7:AM TO 5:PM MST 
24 HR FAX 


FAX 915-562-3827 
VOICE 562-1000 


Y. INCE 


"Find Out What Everyone Is Talking About!" 


ANTENEX« ~ 


2000-200 Bloomingdale Road, Glendale, JL USA 


Call or write for complete catalog on 
ANTENEX mobile, portable, and 
base antennas, mounts, cable, 
connectors, and accessories! 


800-323-3757 
800-851-9009 


WHOLESALE CATALOG ANDARACE LST 
ee EERE 


For Sale 
Centra Com I 
—Whole or in Parts— 


Centra Comm Il 
Engraved Buttons. 
$6.50 per button. 
All orders shipped 
within 48 hours. 


Centra Com II 
Reprogramming and 
Custom Changes 


Northeastern Communications inc. 
Waterbury, CT 06708 


(203) 575-9008 


9 Micor Rpirs., SOOMHz Trunked. C7SACBS109 
US tUh 2 800MHz Trunked Controllers, 11958-SPB0D 
9 MX940, BOOMH2 Conventional, H35AAU6110 
PUBS SMREE 25 Syntork, BOOMHe Trnk. & Conv, T45VBUSGIt 
USED 20 SyntorX. BDOMH2 Trnk. & Cony. TMSXAI5GH 
71 GE Corona, BOOMH? Trunked, 30 watts 
15 GE Marc V Portables, #OOMH? Trunked 
MOTOROLA Regueteratreeecrcenc 
44 Syntor, 495MHz, La 
TS00, 495MHz, H34BBUS14 
3 Micor Bases, 4B2MHz, Baaneb1t0saTSP2 
2 Motrac Rotrs, 460MH2, C24MSY3101T 
7 Mitrek, 4B0MH2, T74JJAG000 
50 Syntor, 400MHe, Te¢8RAI200 


RADIOS 


SCHAEFER 
RADIO CO. 


JJASODO 
5 Maxar 80 460MH2, 034TSAI000 
0 MX340, 460MHz, H44hAU3140 
165 MX Canvaracams, M1244 
38 MT500, 460MHz, HI4BBU3124 
1 Micor Ratr, 406MHz, C64AXB3106AT wiDVP) 
CEE 16 Syntor. 73MHe, TRGXTAN200 (with OVP} 
Box 395 2% Micor, 173MHz, TSIRTH3 
Denver. 9 Maxar BO, 173MHz. D34 3830 00 
1A 50622 1 MSR 2000 Base, 1S5MHz STAGES 08 
& Micor Bases, 153MHz, eal 106 
Deere RRR 
4. trek, 1 a 00 
a9) 98 é mre 943 Micar, 153MHz. T73RTN3100 
4 Moxy, 153MHz, D43GMAG000 
4 MTS500, f55MHz, HI3BBB3184 
7 Mocom 70. 48MHz, T7BBAIGOO 
14 Maxar 80, 47Mblz, D51TSAAD00 
5 GE Mastr ll, ¢aMHz, 


(319) 984-6220 


G3Minitor | Pagers wiCharger 
Amplifiers, 1$4MHz 

S1Alert monitors, IS5MHz, 
MO3 


‘IMHz, C7IATB34 3} Micar Base, 37Mblz, Srnr beste 
47M. at 8 ee SiMHz, 031GMAS00! 
: emote Desk Sets the 
5 Local Desk Sets. 11370 
C9G6L 


H 
B Mitrak epi TS JJAMIOD & Standard, 48MHz. 


LAND MOBILE RADIO BBS 
Buy - Sell - Trade used radio equipment 
with hundreds of other dealers nation- 
wide. Call with your modem to register 
now. 


‘The CommLine BBS 
313-854-6441 


Factory Approved 
WHOLESALE PRICES 


AAIDLAN 


pi | |°) Nationwide 
LAND MOBILE RADIO 


Equipment for sale 


COMPALL 
141 W. Wieuca Rd., Suite 
Atlanta. GA 20342-3219 


UV Supports full spectrum 
of programmable 
Motorola® Radios 
IBM AT/XT compatible 


nferior designs 
* Valero straps 
* Cheap cons! 


P pater nd Cables: 
P ee ; Good for Duration OF 
Ad Only! ) 


Circte (104) on Fast Fact Card 


USED RADIOS 


at Low Prices! 


suicon AGE, YOUR STOCKROOM 
*PORTABLES *ACCESSORIES 


HAS IT eas 


*MOCOM 70 TONE ELEMENTS 
*MAXAR *CHAYSTAL ELEM 
*RPTRS. *BASE STATIONS 


Large Quantities * (817) 433-5452 


All Dealer Inquiries 
Welcome 


ON-GLASS® 


¢ Large Inventory * Fast Service « Flat Rate Repair Service 
* Complete Dealer Support Program 


(800) 726-9015 


SAME DAY SHIPPING (612) 884-8352 


Call for Weekly Specials! 
= - Refurbished Equipment Available 
oe Wholesale Prices to Dealers Only. 


DISTRIBUTING 


Circle (105) on Fast Fact Card 


BUYING ERICSSON - GE EQUIPMENT 
CALL OR FAX FOR QUOTE 


FAX (612) 884-8356 


9635 Girard Ave. South 
Bloomington, MN 55431 


th 


NUMERIC 
DISPLAY PAGERS 


Delta-S 450-470 40W S-990 acc. 2 
Delta-S 450-470 40W no ace. ..--.---...- $199 
Delta-S 450-470 40W less CG/ace. ..--.--- 
Delta-S Low band and “T™ band 
PLS/MPD/MPA Multi-chrer. NEW 

Phoenix-SX 406-430 16 ch. NEW ..,..-.--$225 
MASTER II 150-174 lIOW 


MASTR II 450-470 40W 


MASTR II Accessories complete 
C-500 two channel scan head 
MASTR II cables 
Reconditioned speaker & mic. ea...,.....-- $10 
New mic. with round metal plug 
works Pro. Exee I, I ect. 
$-990 128 ch. head wiwarranty oem tle 
MPS / MPR/MPX / MPI/ MPD Chargers ets: 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


FOURTH DIMENSION INDL STRY.INC ¥ 
WORLD WIDE COMMUNICATIONS LOX MENT BROKER 


| ea 
LOMMUNMICATIONS 
EXPRESS 


Standard of 
the industry! 


Semi-flexible foot 


One-step easy 
mount 


100* Factory-tuned 


Limited Lifetime 
Warranty 


US: 1-800-631-7297 
FAX: 1-800-327-0007 


Circle (106) on Fast Fact Card 


Classified 


Dependable 
DC 
Conversion 


Depend on DC-DC 
converters with proven reliability 
in the harshest mobile radio 
applications; 

Depend on NEWMAR 
Wide input/output ranges 
available for: 

» HEAVY EQUIPMENT # 

« MINING VEHICLES # 

«" RAILROADS = FORKLIFTS « 


a / 


Newport Beach, CA # (800) 854-3906 


Reliable Power For 
Microwave /Cellular Sites 


48, 24, 12 Volt Outputs Available 
1500 or 750 Watt Power Ratings, 


INE Wilpaa  ca 


P.O. Box 1306 § Newport Beach, CA , 92663 
Phone: (800) 854-3906 = Fax: (714) 957-1621 


Circle (107) on Fast Fact Card 


COMMUNICATION 


mtrunked & 
conventional 
=a mobiles 
. = portables 
Can Sie tions w= accessories 


Official Distributor for: 
RF| Connectors-Cables-Accessories 
Telewave Site Managment Equipment 
Whelen Strobes & Safety Signals 


Call for our current flyer! 


Equipment for sale 


¢ TRADE 


a FREE programming 


LOOK! 
WHOLESALE PRICES ON ALL MOTOROLA RADIUS 
AND OTHER MOTOROLA PRODUCTS 


FABIO CENTRAL tive 


1-800-923-6872 
OR FAX YOUR RFQs TO (205) 476-4768 


YOU'VE CALLED THE REST - NOW CALL THE BEST! 
36 YEARS FACTORY EXPERIENCE 


Circle (108) on Fast Fact Card 


The Industry Standard For All Band Trunking 


One board fits most mobiles and portables 

ETrunk® equipped radios available 

Low cost, easy to install 

No special site controllers needed 

Dispatch and interconnect capable 

All board features are software controlled 

Compatible with more radios than all our competitors combined! 


1-800-4-ETrunk (914)245-1128 Fax retrieval system: 1-800-292-9723 (914)245-2382 


Circle (109) on Fast Fact Card 
MOBILES * BASES * PORTABLES * PAGERS * REMOTES « 
PCI — PEKAAR COMMUNICATION INC. 


Steve's back, formerly of Gregory Electronics Corp. 


$ Specials of the month, $ 
GE 8990 Control Head 128 channe! ... . ee 

GE MPD PLS Latter Carrying Case, NEW. Large ot Short Style with Strap Only. 

Motorola Maratrac Model T8iXTATTA7AK 100W 36-42 range lease accessories Tasik oWe BSN Be HARON 
Motorola Mitrek Model TS1JJA 2800 60 watt 42-50 range 4 freq. with accessories, clean, no PL 

Motorola MOCOM 70 U41BBA 1900 60 watt 42-50 Holby 4 eas wiaccess., clean, no PL. . ‘ 

Motorala Remote T1370 Talaphone type . Sen GOORIN Bees Slavs 
Matorola Remote T1600 Telephone with Handset . VS. set i eiasnds enus5: issuing usb acACebaeiaaLn ty aatiac =i heanatia 

Motorola Asmate 71903 CA Sories 90. nv Le aH HeiOd 
GE MPD Portable 450 to 470 range wiscan, Special ‘i x USNS TEN atv dlttitt MLA Wale NORA R BOY 
GE MPE Portable Model PGSSRBWBMX 450 to 470 range, 3 ‘freq. WiCG : 

GE PE Portables Model PEGSREW 450 to 470 range, 2 freq. wiCG . are 

GE MPE 10 Unit Rack Charger Modal came 
Regency BTH201 HB wiaccessories ........,..,.,,, 
Regency Madet TA201 HB wiaccassorias - 

GE PE Portables-Most ranges T.S, AS IS, WITH ICOMS 


Catalog Available 
BOARDS 


. NEW 875 
oy ese 1G 


VYIOHOLOW « 


YOu « 


if you ani he it, tryus! ——Caail eon 772-0704 
* ACCESSORIES « ELEMENTS » REEDS 
Circle (110) on Fast Fact Card 


* STRIPS 


WHOLESALE 


ACTIVE FILTERS 


AND 


REEDS 


FOR MOTOROLA PAGERS 
FAST DELIVERY 


Sheila 


rasrco. 


PH (513) 773-6255 


1-800-548-2484 
Order Today —Ship Today! 


PO, BOX 1482, PIQUA, OHIO 45356 


Circle (111) on Fast Fact Card 
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Channel Elements 
100,000 Freqs in Stock! 
MASTR Il, MVP, EXEC Il 

MICOR, MOCOM & MOTRAC 

$20 witrade or $25 w/o trade 

Lifetime Warranty 
3-Day Standard Delivery 
1-800-237-9654 
FAX: 513-542-8870 
CHANNEL ELEMENT HQ. 
4120 Kirby Road 
Cincinnati, OH 45223 


We Buy Channel Elements. 


PAGER CRYSTALS 


Precision crystals at affordable prices. 
Common frequencies for popular pagers In stock, 


* * SAME OR NEXT DAY SHIPPING * * 
*** NO EXTRA CHARGE *** 


CRYSTRONICS, INC. 
We've got the crystals 


Phone 305-566-6949 Fax 305-566-5971 


COMPLETE CHANNEL 

ELEMENTS ON YOUR 

FREQUENCY FOR 
$25 - $35!!! 
ORDERS ONLY: 
1-800-237-6519 

INQUIRIES AND IN LA: 
504-361-5525 

Motrac; Micor, Mocom; Mitrek; Etc. 

MT's, and GE Elements. Call for 

prices. 

Any desired Frequency available 

for fast delivery. 

Lifetime Warranty on Crystals 

Trade-in credit on your Old 

Channel Elements 

We Buy Used Elements 


Try us first. We always have your 
frequency available. 


1814 Hancock St. 
Gretna, LA 70053 


BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 
Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


406-252-9220 Fax 406-252-9617 


So call today to check out our anniversary specials. 


Ar Antenna Farm communications Supply 


ANDRE Wy 


dn Kansas 
912-492-6212 


1-800-255-6222 


Call for a copy of our Fiice Book! 


ae 


Circle (112) on Fast Fact Card 


MICROWAVE - MISC. - 2-WAY 


2 ea, MA 200 Microwave Racks With Hot 
Standby 
MA 600 Microwave Racks with Hot 
Standoy 
MC 400 Multiplex Modules 
20 Modems 
20 Term Cards 

Mitreks 39-50, 60W, 4 Ch.. Good 
Condition 
Micor Base Station 42-50, 100W, 
Good Condition 
GE Mastr. Ex. Il, 4 
Condition 
T 1600 Remotes Tone, Good Condition 

a, Motorola Tone Remote Adapters 

a. Repco Telemote MK 80 Tone, Very 
Good Condition 

@. Cetec Vega C-516 6 Line Tone Remote 
Desk Set. Good Condition 

2. T 1617 8 Ch. Consoles 

2. Tebar 5115 Switching Assemblies 

. Mitrek 42-50 Channel Elements 
GE Mst, Ex. || ICOMS 42-50 


Call Charles at 
919-769-9221 


$800.00 ea 
$600.00 ea 


$75.00 ea 
$50.00 ea 


$125.00 ea 


$900.00 ea 
Ch., 42-50, Good 
$50.00 ea 
$125.00 ea 
$100.00 ea 


$75.00 ea 


$75.00 ¢a 
$250.00 ea 
$100.00 ea 
$3.00 ea 
$3.00 ea 


WOLFE COMMUNICATIONS 


1113 Central Ave. 
Billings. MT 59102 


x * «OUR 20th YEAR IS ALMOST OVER * « * 


Call or write for current flyer. 
BUY — SELL — TRADE 


AIE’s Family of Tone/Code Finders 
» IBM PC Compatible ¢ 
¢ TCF-3MRTC © TCF-SMRTC 


A MUST FOR YOUR SERVICE SHOP! 

© Connect to any receiver * Decode, display and record 
ALL CTCSS, DCS, & DTMF signals * Memory and 
real time tagging ® RS 232 output port for PC 
compatibility * Alarm status on TCF-SMRTC (For 
emergency man-down situations and surveillance 
activities) * Low prices ® 3 Year Warranty on parts 
and labor. 

Measurements Division 


AUTOMATED INDUSTRIAL ELECTRONICS CORPORATION 


abl Grantit $1. ¢ PO Box 70 © Batessurc, SC 29006 
“, (803) 532-9256 © Fax: (B03) 532-9258 4) 


(nie) 


SS 


ie QUALITY 


USED PAGERS 
LOWBAND 
VHWUHF & 900Mhz, 


=a 
MOTOROLA gy 
A PANALBTA 4000 <3 
ans BRAVO ones P7000 
VA 
V ie View = ENVOY 
cmumuma SPIRIT 
BRAVOTONE <Y muvoaLrnanveenc 


ya LRTHONENSON NDS. = 


pe DANTE COURT 
le tee HAN o4e7- 05 


NEE 
Vi 


Kua 


GHANGEGUARD 


automatic [ON/HETE timer switch 
for lwO-way fadios. cellular phones 


EASY TO INSTALL. 


NO IGNITION SWITCH CONNECTION! 


PROGRAMMABLE. 


15 MINUTES TO 15 HOURS!! 


Prevents Dead Batteries. 


MADE IN U.S.A 
PROTECTS YOUR RADIO. 
suenst | ONLY $74.95 catuiin 
12 AND 24 VOLT MODELS AVAILABLE, 
CALL NOW FOR MORE INFORMATION! 


ASK ABOUT 
OUR NEW 
DEALER KIT! 


vnh ae Avonue 
Alloona. PA 16602 


auto | 


W785 ConigeGuaet 


Circle (113) on Fast Fact Card 
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KILLER PRICES = DYNAMITE VALUES 
FROM THE NUMBER 1 DEALER 
IN TOTAL RADIOS SOLD! 


RADIO EXPRESS, INC. 


RKKEREKREEKE KR REE eeRKEK 
CONVENTIONAL RADIOS - LO-BAND, VHF & UHF 
RADIUS (MOTOROLA) (NEW RADIOS ONLY) 


PORTABLES 


SP10 1W 1F CHAGR VHF CSO 

SPIO W IF CHRGA VIF PL . 

5D SW 1F CHRGA VKF CSO 

P-50 Swi 1F CHRGA VHF 

®.50 SW 1¢ CHAGA LB PL 

PIED QW 2F CHRGA VHF PL 

190 SW 2F CHAGR VHF PL. 

PID SW GF CKRGR VHF PY. 

GPSUO S¥é 2F CHAGA VIiF PL. 
GP300 SW BF CHAGA VHF PL. $523 
MOBILES 

AV10 250 1F VHF PL/DPL $266 
M120 454 2F VaIF PLIDPL 

M208 GOW AF LB PL/DPL 

GM300 25. BF VHF SCAN 

M390 45W BF VIF SCAN 

GI200 25W IGF VHF SCAM GM300 25W 16F UHF SCAN 
GMS00 45 16F VIF SCAN... GM300 40¥7 1BF LE SCAN 


HAKKAR EEE EERE RE RRERRHKHRHEEE 


MONOGRAM (ERICSSON/GE) (NEw ONLY) 


PORTABLES 


MGPI48 SW IF VHF PLIDPL RAPID GHARGEA 2 YEAR WARR S60 
MGP45D 5W 10F UHF PL/DPL RAPID CHARGER 2 YEAR WARR $409 


MOBILES 


MGMI46 4QW IGF VHF PLIDPL SC\N 2 YEAR WARRANTY $354 
MGHMd50 400 16F UNF PLIDPL SCAN 2 YEAR WARRANTY ......... $399 


PATTER EERE ERE HEHE 


STANDARD (NEW RADIOS ONLY) 


SP10 2! 1F UHF CSG $137 
SP10 2W IF CHAGR UHF PL . S24 
P-50 4W 1F CHAGA UHF CSO . $279 
P50 dW IF CHRGR WHF PL $294 
P200 OW BF CHAGA LB PL. . S607 
P11 2 2F CHRGR UHF PL $374 
PID 4W 2F CHRGR UNF PL .. $404 
P110 AW GF CHRGR UKF PE «S44 
GP300 4W 2F CHAGA UHF PL. $503 
GP3D0 4W OF CHAGA UHF PL. $552 


410 25W 1F UHF PL/DPL $329 
M120 40 2F UHF PLIOPL 
M216 BOW 16F LB PLIOPL 
GM300 250 GF UHF SCAN 
GM300 SDA SF UHF SCAN 


PORTABLES 


Hx241 SW IGF VHF/UKF SGAK LCD DISPLAY RAPID CHGI YR WARR . $453 
Hxa20 S4 200F VIIFIUHF SCAN LOD DISPLAY RAPID GHG 3 YR WAAR $625 


MOBILES 


GX2000 25W SBF VHF/UHF SCAN LCD DISPLAY 3 YEAR WARRANTY = $547 
GX3200 SSW 200F VHF/UHF SCAN LOD OFMF 3 YEAR WARRANTY ..... $645 


RARER RRR EEE EEE EEE EEK 


RADIO EXPRESS, INC. 
PRESENTS SUPER SAVINGS FOR MOTOROLA & LTR 
TRUNKED RADIOS (ew & USED) 


AEE O LHRH EERA EER OKER NEE Eee eee 
MOBILES 800 MHz 


TSW COVERAGE PILUS AYLORAN C RECEIVERS & KEYBOSAD 
COVERAGE PLUS MAG COMPUTER 'AYSOFTWARE 
TSW TRAXAR $195 SW MOSTAR FROM $295 
JEW MAXTNAC RI (1 SYSTEM) $495 BB ar 87 ~ $545 
35W MAXTRAG Bl or BS $595 86 or B? FROM S625 
a5W/ SYNTOR X VBI'S $295 SYNTOR X YTALK-AROUND NEW “~ 
35W SYNTOR SDQDE ALPHA-NUMERIC SCAN 
2547 PPro0d $695 PP7SD 5695 PPiDIOx $108 
25 GXSDIOT 7 SYSTEMS SCAN CONV TALKAROUKO - WORKS 

‘ON MOTOROLA OR LTA SYSTEMS » HO CHARGE FOR 

PROGRAMMING - J YEAR WARRANTY - NEW 5795 
CONTROL STATION PKG LOWER SUPPLY. DESK Mit i DESK TRAY) .. $100 
RRR 


FORT RTOTOI ROR H 
oR TABI LES 00MHz 


2V/ MTXB00 WCHARGER $595 MTXBD0 2 SYS/3 SUBYCHARGER S650 
2V0 WTXO*D B SYSTEM! SUSSICONVFNTIONAL ALAPIO CHARGER, 
IW STX 3 BUTTON DISPLAY 15 SYSTEM 15 SUB 
AW STX 15 BUTTON DISPLAY 15 SYSTEM 15 SUB TELEPHONE 
WSTX SWARTNET 1 $5 DUTTON UTMF “AS NEW" 
Avs STX SMSATNET 1,11, 111 15 BUTTON DTMF “AS NEW 
2V4 IIXS80T 10 SYSTEMS, SCAN, DTMF, WORKS ON MOTEROLA CR 

LTR SYSTEMS, 10 CHARGE FOR PROGRAMMING, 3 YEAR 

WARRANTY, NEW IN BOX $995 
EHR RENEE EEE REE REKEHKAEHR ERR RE 
MOBILES SO0MHz 


12 MAXTRAC B2 $545 — 1ZV BF (SCAN) MAXTRAC $595 3OW $685 
TAY SPECTRA 82 .. $425 — 12N 85 (SCAN) SPECTRA wi10 SYS. 

SUA SPECTNA BS, 07, BY, 10 SYSTEMS SCAN TELEPHNE DTMF 

SOW LO7VLB BASE STATION a 
CONTRGI. STATION PKG (POWER SUPPLY. DESK MIC, BASE TRAY) 

RM ARE RRERRERHHEENEN HEE 


PORTABLES S00MHz 


AY MTX $00 09 & B4 2 2 6 SYSTEMS SURSICONWTEL DTMF . ... $650 
RR E EEE REE EERE RHEE 


MAXTRACS, SPECTAAS, MTX800, MTXAED, STX's, HXSBOT & GXSOSDT CAN BE 
SUPPLIED PROGRAMMED ON YOUR SYSTEM AT NO ADDITIONAL CHARGE 
KEK KR RERRARHERHEEEENKE KH KE 


CONVENTIONAL RADIOS (MOTOROLA USED ONL! 


RR EE RR ae 
MOBILES” 


{HOW S¥YNTCR GOGO ALPEA-UMERIC WUHF PAC-AT & CHARGER . 31,595 
MMW SYNTOR X VHF BF SCAN ELFCTRONIC SIREN» PROGRAMMED $1,495 
WOW SYNTOR X URF 8F SCAN, PROGRAMMED $995 
WOW MARATRAG UNE & VHF SF SCAN, PROGRAMMED Sa95 
(OW MARSTRAG UHF S3F OPA SEL SCAN MULTI PL PROGRAMMED $295 
JOOW MITREK LO-BAND 39-59 MHz PL 

JOOW MICOR UHF WIDE SPACED TRANSMITTER PL & CSO 

TODAY MIGOR VHF PL 
25 MAXTRAC VHFUHF IBF SCAN 
45 MAXTRAG YH RUME 1BF SCAN $39: 
RHA KH REELS ERKEKEAKKEAKRERE 
PORTABLES 


SW P20 & HTROD VHF & UHF GF PROGRAMMED 
4W MIMO BF OTMF WYRAPID CHARGER PROSRAMMED 
2 SABERI: VHF SOAN DWP CAPABLE NEW 
KKK AECRORE CREE DEER CORRE OD 
REPEATERS 


23 AP?s UF WDUPLEXER NEW IN BOX, PROGRAMMED $1,795 
75W MIGOR UNF ROB CONTINUOUS DUTY COMMUNITY $2.95 
SH yarns Oe CORTINUGUS Dury. COMMUNITY $3595 
RK KERR KKK EERE ES 
"13eD RaDibs CARRY 20: One ‘SASPICTION NO HASSLE GUARANTEE. ....IF 
YOU ARE NOT HAPPY, YOUR MONEY WILL BE CHEERFULLY REFUNOFD! 


RADIO EXPRESS, INC, 
NORTHERN VIAGINIA 5 eee South of Due ye Airport 
“AMERICA'S FAVORITE RADIO BUYING PLACE'* 
SALES LIME - 600-545-7748 - SALES LINE 
OFFICE 703-265-1928 FAX 703-830-2710 
WE BUY USED MOTOROLA AND RADIUS RADIOS | ypsa’ 


VISA - MASTERCARD - DISCOVERY ACCEPTED 


Circle (114) on Fast Fact Card 


Malling Address: 

P.O. Box 7846 
Fredericksburg, VA 22404 
10034 ik Street 
Fredericksburg, VA 22401 


f= MECHEM 
NN ELECTRONICS 


P.O. Bek 7846 Fredericksburg, VA 22404 


Syntor MCX1000 
SORE TTDDAAK 150-174, BM, 100W, Sys 90 Access. MBT44UXA7HOOAK-403-420, 30W, DES, TROnly 
T73VXJ7204AK~150-174, 8M, 100W, DES Hi Sec. Housing —Mitreks 
T74VBJ7D04BK-406-430, 16M, 100W T51.UA1000AK-29.7-38.999, BOW, CS4F 
T74VBJ7D04BK—-450-470, 16M, t0D\W, Syst. 9D Access. 743;5;83JJA1000—148-174,4F, CS&PL 
Syntor T6AJJA3 100-450-470, 75W, PL, 4F 
TE3SRA3I00—-150- 162, 162-174, 12F,100W T4SJJABDOGAK—800 MC, 35, 4 
144,64, 74SRA3200-403-430, PL,SF PAC RTs 
J445RA3800BK—450-470, 12F SOW, Sys. $0 Access H14TTY3110-450-470MC 

Ta4SRAZ200EK~482-512, BF, SOW, Sys.90/Scan Access 

MC74AAS92A-36-42, 1001 


MCx100 
MBD23EXA7JOOAK-150-174, 10W, 32F, Dual Pr, Scan DES MC74CCS66A-1 50-174, 100 
MBTA4EXAIOCBK-40d-40, 


,30W, DES EX?6CCS66A~150-174, 100W & Auxiliary AX 


We have the R1801 DAC for your programming needs. Call us with your requests. 
Phone: (703) 373-3888 We accept VISA and Mastercard Fax: (703) 786-7968 


Circle {115} on Fast Fact Card 


(703}373-3888 


Finally, a low cost reliable alternative to 
Speedcall's™ 912C status reporter... 
* Direct replacement for aging units or add ons. 


* Status reporting, sel call, horn honk, interrogate, 
group call, console assign and ANI on PTT. 


Parameters are front panel programmable, 
Extensive self test and alignment capabilities. 


Model 1012C 


The next generation of 
Status reporting equipment from: 


am Compact: Only 54" x44" x lh" 00 
v \ munications Suggested Retail: $425 


210 Main St. #153 Seal Beach CA 90740 Order Hotline: (414) 730-4190 


LTR™ and Motorola trunking compatible. 


Circle (116) on Fast Fact Card 


MOTOROLA Radius 


DELIVERY NOW! 
One of the largest stocks of Motorola Radius in the world. 
Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 


On your jobsite tomorrow. We can handle any size order and have 
done so for 20 years. 


CALL 1-800-53-RADIO (72346) 

FAX (706) 568-4506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 


Circle (117) on Fast Fact Card 


ICOM Factory Authorized Sales & Service 
Radios & accessories bought, sold and repaired, 


Warranty Service Center. Dealers Welcome, Land 
Mobile & receivers only (no marine or amateur). 


SWS SECURITY 1-800-776-8274 


TB i delighetads tbl lododedidihean 
MOTOROLA RADIUS $ 


: Monthly Special: GP300s, VHF & UHF, $ 
$ 8 ch. with all access. $477.00 and $ 
$ $507.00 respectively, while supply lasts. $ 
$ FROM THE LEADER IN PROVIDING MO- ¢ 
$ TOROLA RADIUS EQUIP. AS OUR OVER $ 
$ 2,000 CUSTOMERS KNOW, SHOP FIRST $ 
: THEN CALL PROCOMM FOR BEST : 
$ $ 
$ $ 
$ $ 
$ $ 
$ $ 


FONE / VOICE 
PAGERS 


PRICE AND PROMPT COURTEOUS 
SERVICE. 
PROCOMM 
Phone/Fax 805-497-2397 


SSSSSSSSSSSSSSSSSS 


ea OURTT DIMENSION IN 
WORLD WIDE COMMUNICATIONS EQUIPMENT BROKER 
SENG Dante Court Holbrook. New York 17 ‘Ext 


the computer and the radio. It 

is electrically and mechanically 

interchangeable with the 
Motorola aa 

The R.I.B. w/XT or AT Cable ..........$90.00 

As Above w/Nicad Battery ................ 110.00 


“The Poket R.I.B.” —The 
Compact Altemative for “The 
R.I.B.” operates from 9VDC 

Battery; has low power 
consumption (<10mA); uses 


(-_) L standard DB-9 connector; is 
compatible with current 

Motorola programming cables. .......... $95.00 
Cables for Motorola Radios: 
HT1000/MT2000/MTX8000 ............. $90.00 
P-200/HT600/MT1000 ............ +, 65.00 
P-100/HT5O 2... eee . 80.00 
SABER...... 125,00 


Spectra (low power only 
Maxtrac/M100 Mertrac/GM300 ...,...... 
GP300/PU1O 0... ccsssessoeepesesereeseeeesseneceees 90.00 


D TWO-WAY RADIO SALES 


Lg A V 


=Rtenta 
Low Profile * Low Band 
Antenna for Radio 
Communication 


FEATURES: 


Model CR109A 


* Up to 95% Height | THE ULTIMATE 
reduction 


LOW BAND 
¢ Easy Installation 


* High Performance ¢ Low Cost 
COM-RAD INDUSTRIES 
PO Box 88, Wilson, N¥ 14172 
For Immediate Fax Info & Technical Assistance, 
Tel: 716/751-9945 * Fax: 716/751-9879 


SALE - P200’s 
6 channel-4 watt, 403-433 mhz. 
Like new. 


$275.00 ca. 
1-800-283-2666 


Pager repairs 


When Your Pager Problem Stack Up 
Turn to Page Repair 

« $10 Flat Rate Labor »* Recrystal & Recode 

¢ 30 Day Warranty * Repair Contracts 


* Warranty Contractors 
2700 Flora Si. 
Datlas, TX 75201 
(218) 823-5177 
PageRepair inc. 


824 Alver Ad. 
Edgewater, NJ 07020 
(201) 943-9521 


WHY PAY MORE? 
SPECIAL 


“The R.LB.” CLEARANCE 
Radio In e Box 
(For Motorola Radios) “BUY ONE, GET ONE FREE” SYNTHE PORTA 
Dm “The R.LB.” provides th RADIOS 
ficcecsmy Slee pines MOT RTC-1 MOT “MX3408” 


AIR COMM 
E----T H | 


Remote Trunked 


IS0MHz 48F 6W “PL” wi i 
Controller for use é Spon Bates, 


Antenna, Prom, Charger-Tested, Good 


with “SmartNet Condition. 
Syntor-X” Control $125.00 
A Station, 
wertiyi 
IX PAK SPECIAL 
Buy: 


(6) Radios with 6-Unit Rapid Charger 


Model “L1237” Remote Desk Set with $800.00 


Keypad, Display, Handset, Clock 


NEW...$250.00 ACCESSORIE 


6-Unit Rapid Charger... 


—- x= 4---m < P w/ 


Get Your Choice: 1-Unit Rapid Charger..... 
“E1236” Local Desk Set I-Unit 16 HR Charger... sig 
- Speaker-Mic (NEW) ......:cssessseseeersserenee | 
Speaker-Mic Pub. Sfty. w/bad cord .....30.00 | 
“L1236” Remote Trunked Adapter “SCOnVETHA-COMT™ -.s.c-sesrseansecnanvernssssenneses Call 
(RTA)...Used. Also: | 


(Subject to availability) 


Spare Radio w/front-back covers only ... Call A 
CALL FOR LOWEST PRICES : (602) 275-4505 » FAX: (602) 275-4555 
WE STOCK “PL”, PAGING REEDS, AND CHANNEL ELEMENTS D 
4614 E. MCDOWELL RD.-PHOENIX, AZ 85008 | 


S----A pD--- 
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Services 
STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 lessions written exclusively for Mobile Com- 
munications Servicing. $375.00. Call or write for 
free information: 


FCC License Preparation 


Fast, Easy, Home Study, Inexpensive. 
Land Mobile Handbook. New Employment Guide. 
Audio & Video Courses Available. 
General Radio Telephone License. 
WPT PUBLICATIONS 
1-800-800-7588 FREE Details 


PO. Box 8278 
Lumberton, TX 77711-0278 
(409) 755-7838 


ULC  FClicense Application Preparation 


Service Corporation Nd Technical Services 


HAAT/DILAAT Calculations 

Point-to-Point Path Profiles with Fresnel Zones 
Intermod Interference Studies 

Frequency Availability Searches 

License Tracking and Renewal 


Application Preparation and Filing for Parts 90 
and 94 Radio Services 

MAS Frequency Selection and Coordination 

Short-space System Negotiations 

Contour Studies, both single site and multiple site 


Contact Richard Doody, Director, Coordination and Licensing Services 


UTC Service Corporation 
1140 Connecticut Avenue, NW’: Suite 1110- Washington, DC 20036 - 202/331-9495 - FAX: 202/331-7639 


Circle (119) on Fast Fact Card 
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REPAIR BENDIX / KING 
‘ 7 REPAIR & RETUNING 
& RETUNE Jf Authorized Service Center 
tate OF Repair Services for ae 
HIGH POWER UNITEQ, Ine. communications needs! 
SOLID-STATE 463 Lineboro Road DuPte eg DUPLEXERS * FREE Estimates * 90-Day Warranty 
RF POWER Glen Rock, PA 17327 303 Fit a as Filter Systems * Quick Turaroond : es LAM /SSB/ CW 
en 719-238-6341 ae 3 : * Northwest Location 
ADEELIRIERS Fax: 717-235-2087 716 834. 2767 Multicoupliers SKYLINE RADIO (503) 663-5858 


LOUDOUN COMMUNICATIONS, INC. 


COMMUNICATIONS MONITORS SALES & SERVICE pili eo Systems 
N.L.S.7. TRACEABLE CALIBRATION 


CUSHMAN IFR Microprocessor based Mobiles, 
SALES NEW-USED portables, controlheads. 


GE Warranty Processing 
3610 Dekalb Technology Parkway (36) Fast turn-around 
Suite 110/111 


Atlanta, Georgia 30340 
(404) 451-3264 AUTHORIZED 585 Factory Shoals Road 


Fax: (404) 458-8785 CUSHMAN SERVICE Austell, GA 30001 404/948-9566 


SERVICE MONITOR RES CALBRATION 


We buy and sell 
used monitors! 


Phone (800) 288-8223 
or (310) 322-3666 


$25.00 FLAT RATE 

Plus Parts & Shipping 
On the following models: 
XLH-250 250 


REGENCY/WILSON 
“OTHER MODELS—S25/HR Plus Parts & Shipping 


. == MULTICOM ==. Fast TURNAROUND 
. COMMUNICATION abe ok 73160-3316 __* FACTORY TRAINED 


405-799-7356 800-880-7356 * VISA - MASTERCARD - COD 


INSTRUMENTS ° 


356 Hillcrest Streat, El Segundo, CA 90245 


Circle (120) on Fast Fact Card 


Retired Motorola Bench Tech. 
CALL SALES & SERVICE CUSHMAN 
FOR NEW MODEL DEMOS 


REPAIR HAM GEAR 
KENWOOD, YAESU, ICOM, TENTEC 

KNS ELECTRONICS, INC. 
2146 BERING DRIVE 


TOM MILLER ELECTRONICS K6RXR 
SAN JOSE, CA 95131 


22516 S. Normandie Sp. 41B 
Torrance, CA 90502 
PHONE: 408-432-8100 
FAX: 408-432-8359 


REPAIR SPEAKER MIKES ey 320-8980 

For Motorola Portables 800) 995-8964 
MODEL 7130 
TRACKING GENERATOR 


acs 
OFFSET GENERATOR 


= = es “The Pager Repair People" 

High quality, cost effective, and guaranteed 

pager repair. Flat rate labor (plus parts and 1 GHZ GEN & REC 

shipping) on Motorola, NEC, Panasonic and SPECTRUM MONITOR 
: ENCODER 

Shinwa. 

(303) 337-4811 FAX (303) 337-3084 


Triton 
Electronics, Inc. 


SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 


RF Fuse Protector for 


NIST TRACEABLE 


Cushman, IFR, Motorola, Marconi FR Service Monitors 
- Fits models 5C0(A), 1200A/S and 1500 
+ Just $90, postpaid. inc. 2 spare fuses 


- Costs less than your first repair job! 


ai COMMUNICATION = Phone (800) 288-8223 
a 356 Hillcrest Street 
INSTRUMENTS Ei Segundo. CA 90245 


4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 
(708) 934-6426 Fax (708) 934-7195 


BADGER MOUNTAIN 
SE Washington- - Benton County 
SITES AVAILABLE 
N.L. 46° 14' 46") W,L. 119° 19 3)" 
EL 1579 MSL 
Badger Mountain Antennae, Inc. 
(509) 582-3437 


Tower space 
available in TN, 
AL, GA, KY, WI 
& OH. Call for 
specifics & pri- 
cing. Let us 
market your ex- 
isting sites or 
plan and pro- 
vide turnkey in- 
Stallation of 
your new f{a- 
cilities. 

Call Chad Stiles 

at 
1-800-257-3296. 


TOWER SPACE 


Westchester * Putnam « Rockland 
Connecticut 
Combiners 70-960MHz Bogner and An- 
tel antennas 450-960MHz with downtilt 
and null fill, Satellite earth station anten- 
na available. Emergency generator, A/C. 
Elev. over 1,000 ft. Easy access all year. 
Covers Westchester, Putnam, Rockland 
and parts of Conn. Contact Jerry Agliata. 
SIGNAL TOWER COMPANY, INC. 
914-633-0569 * Fax 914-633-9315 


NEED TENANTS?? 


Advertise your sites in the 
( NATIONAL COMMUNICATIONS >) 
\ SITE DIRECTORY J 


Dedicated to advertising antenna sites for lease 


NEED SITES? 
The NCSD contains hundreds of prime 
antenna sites across the Nation, 
To get your copy write or call: 
***INTRAFAM, Dept. M. P.O. Box 6093*** 
Freehold, NJ 07728 (908) 462-5964 


CENTRAL CALIFORNIA 


TOWER SPACE AVAILABLE 
37 04 29 N. Latitude 
119 25 52 W. Longitude 
4,700 feet AMSL 
220’ self-support tower 
Call for information: 
Bob Souza, Site Mgr. 
Meadow Lakes Tower 
(209) 441-7600 


John M. Rowe 
Communications Real Estate 
Site Acquisition, Site Marketing & 


Zoning Specialist 
1236 Corona #2 
Denver, CO 80218 
(303) 830-0815 


REALTOR® 


Free! 


Here's the first step designed 
to save you time and money! 

Whether you're a 
communications newcomer or 
an experienced pro, you'll find 
this handy booklet invaluable 
for: 

v Paging 


The California 
SIT, 


E 
SELECTION 
Check List 


Y 


The answers to— 
Choosing a site 


¥FCC requi 
“Risks quirements 


Leases 
“Maintenance 
vMore 


¥ Satellite 
¥Dispatch “Microwave 
vCellular wWTelemetry 
¥YBroadcast “Data 
Personal or Business 
¥ Specialized Mobile 
The California 
SITE SELECTION 
Check List 
(510)-236-3700 
Fax (510)-236-3799 


When you need help in selecting a commu- 
nications site. call the northern California 
experts. With 33 well-managed sites in key 
locations and a personable, dedicated staff, 
we'll get you up and on-the-air fast. 


| DIABLO COMMUNICATIONS, INC, 


1220 Brickyard Cove Road. Point Richmond, CA 94801 
(510) 236-3700, Fax (510) 236-3799 Ask for Mr. Pringle 
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—EEEEEE————————EEEE 


We've got you 
covered. 


For superior antenna site coverage along with the Quality and Customer 
Service you expect from an industry leader — choose Motorola. Our 
nationwide network of antenna sites offers you space on Chousands of 
premier antenna sites across the country. Contact Motorola Network 
Services Division today for your local and national site needs or to find out 
more about our site planning and management services. 


U.S. Network Services Division, 
Antenna Site Information 
708-576-5484 


“ ® . 
? Network Services Division 
% . , It 60196, 


1301 E. A 
Schaumburg, 
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Classified 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC. 


Tower space 


COMMUNICATIONS 
SITE SPECIALISTS. 


‘MicroNet wc. 


= Site Management = 


Over 140 sites in inventory 

California, DC, Maryland; Massachusetts, New Jersey, 
New York, Pennsylvania and Texas. Call to discuss 
requirements and for complete site list. 


Site Selection, Acquisition, Development, Construction, 
Engineering, Management, Marketing. 
Sites Available Now... CA,OC,FL,IL, IN, LA,MA, MD, Mi, MO, 


NC, NJ,OH, PA,TX, & VA 


Site Development and Acquisition 


MicroNet Site Management 
2370 York Road, Building, Jamison, PA 18929 


215-491-7400 ¢ FAX 215-491-0260 


2400 


FAX: (B04) 353-6059 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Good security. Year around access. 
Four Sites. 
GOLDSPAR COMMUNICATIONS 
Alan Robinson 


602-451-7702 


7 Mark Drive = Wesley Hills, New York 10977 
(914) 354-6285 * Fax (914) 354-7638 


BALD MOUNTAIN COMPLEX -MAHWAR, W.J. The highest site in NE Jersey. 1311’ AMSL. 15 Min. from 
Rt. 17. Fantastic 900 MHz. paging coverage. Only a few spots lett. Self-Supporting 150’ tower. Low 
power repeaters ‘talk’ from N.Y. City to (upstate) Monroe, NY. This is also the tallest site from Bergen 
County and South N 41-07-14 W 74-12-03. 200 Amps, Phones, |ndividual user coded Security System, 
long term leases available, This site is located just outside of the Western Rockland towns of Suffern 
and Hillburn. Mahwah is approx. 18 miles from Manhattan. 


: STONY POINT, N.Y. This is ‘THE MOTHER OF ALL SITES,’ as it is only 
30 miles north of N.Y. City, and you will be transmitting from a height of 1604 feet above sea level. It 
has already been called the ‘highest site in Westchester’ because it's only 5 miles west of the Hudson 
River and 11 miles north of the Tappan Zee Bridge. This ‘Ultra Premium’ site has a fully paved road that 
is plowed & salted and always accessible in any weather. FULL TIME UNINTERRUPTED POWER and 
“ultra security’ make this the tallest and finest site within the metro NY area. This is the site that will get 
your signals from the city to the ‘sticks’ of upstate N.Y., such as Sullivan, Orange, Putnam, Westchester, 
Rockland, Long Island, N.Y. City, and from Asbury Park to the Delaware Water Gap as well as Western 
Conn. You can ‘plug in' to our combining systems or have your own antenna at the 1600 foot elevation. 
Your equipment will be in a climate controlled concrete building at the base of the 315' tower. N 41-13- 
27 W 74-04-11. 


CITY OF WHITE PLAINS, N.Y. The Westchester County Financial Center Office Building at 50 Main 
Street has proven its ability to penetrate the City of White Plains with 900 MHz. paging signals. This 
beautiful, 18 story building has a ‘round the clock’ Security Staff and your equipment will be connected 
to a state of the art EMERGENCY POWER transfer system in the unlikely event of a power failure. This is 
one of the highest buildings in the White Plains area and the AMSL is 522 ft. N 41-01-52 W 73-46-28. 
170" building. 


PEARL RIVER, N.Y. The Blue Hill Office Building is the tallest building in Rockland County. This 205 
foot tall structure is situated on a 425 foot hillside. It features excellent 24 hour Security, good parking, 
and a commanding view of Southern Rockland and NE New Jersey, 


SPRING VALLEY, N.Y. AMSL 775’. This is the perfect ‘Central Rockland’ location. Excellent security, 
300 Amps., alarm system and 25 pair phone lines. N 41-09-17 W 74-03-43. 


NEW CITY, N.Y. This site covers the ‘valley blocked’, heavily populated County Seat area and the large 
populations therein. AMSL 452". N 41-10-5- W 73-57-49. Good Security and 200 Amp. electric service. 


WATCH FOR THE ‘SUMMER 94’ OPENING OF OUR 1000' NEW YORK SITE (Manhattan) 
AND A NEW YONKERS, NEW YORK (Westchester) SITE! 
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Ownby 
(804) 353-4782 + Toll-Free (800) 438-3810 | 10 Woodbndge Center Onw 


WESTERN WASHINGTON 


Commercial power with generator backup. 


206-475-9430 Fax 206-475-9410 


e, . NJO7095 
FAX (908) 636-7260 - Toll-Free (800) 247-4796 


TEL: (708) 823-7713 


COMMUNICATIONS 

TOWER & ANTENNA 

SITES FOR THE 
METROPOLITIAN CHICAGO 


AREA © O Box 31160 
CHICAGO, IL 60631 


STAN STANN 


é 37 CALIFORNIA ANTENNA SITES 
* Major Locations * Stand-by power 
* Secure facilities * Air Conditioning 


Or develop your own site. 
Land available ot 
Oat Mountain/Chatsworth. 


MERIDIAN 
COMMUNICATIONS 


Since 1956 
23501 Park Sorrento, Ste. 243A 
Calabasas, CA 91302-1355 
Contoct Rich or Jack Reichler at 


818/888-7000 


PRIME NORTHERN 
NEVADA SITES 
Our newest, Pond Peak, at 8035' 
AMSL, 2635' AAT, Emergency Pow- 
er, Air Conditioning, Overlooking 
Reno, Fallon and the I-80 corridor, 
702-825-2626 
GREAT BASIN COMMUNICATIONS 


Mt. Vaca Radio Site views Northern 
SF Bay Area and Sacramento Valley solid. 
Single space, entire building rental or lease. 
Power, telco, I50ft. tower, 24hr access. 
Please call or write; Radio Properties, PO 
Box 192, Elmira, Calif. 95625, 


phone (707) 446-3419 


Equipment wanted 


OPOWANTEDOO© 


800/900 LTR 
Mobiles, Repeaters, 
Combiners, Parts 


900 PURC 5000's 
800 Maxtracs 
800 Mostars 

800 TRAXARS 


510-895-9500 
Fax 510-895-5722 


BUY & SELL 


Used GE-MARC 
Trunking Radios. 


TMX 8310 TMX 8210 
TMX 8510 TMX 8712 
TMX 8825 TMX 8615 

Call John Peacock 
Tel. 800-232-7715 

Fax 501-735-7799 


Computer software 


The Service Processor computenzed work 
Ticket, Automatic Inventory adjust. Auto Ticket Pacing, On line 
service history MA or TaM. MA records. Frequencies Cap Codes 
Ete, On line Help, Generate any Report, Easy to use, Character 
oriented, or mouse driven, Network and Windows ready. 


***DEMO, ACTUAL SOFTWARE, FREE™*” 
Midwest Data Service 
P.O. Box 178, Philo, IL 61864 
217-684-2641 


FCC Licensing ¢ 
— Quotes 


(ean 560-0644 


Computer Resources Inc. 


The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 
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Terrain Analysis Package (TAP)™ 
PC-based software for RF studies 
¢ Area field strength coverage maps. 
¢ Shadow maps. 
* Choice of propagation models. 
* Point-to-point/microwave fade margin and 
reliability calculations. 
¢ User-customized data base for buildings and 
vegetation. 
¢ Digital elevation data on floppy disk or CD-ROM. 
* Intermodulation product studies. 


Free demo disk upon request. 


SoftWright 
Limited Ltabliily Co. 

1010 South Joliet, Suite 204 
Aurora, Colorado 80012 
303) 344-5486 

(303) 344-2811 
Tele TAP BBS (303) 344-5378 
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The highest quality multi site coverage prediction 
software available for the PC. 


TM 
RFCAD RFCAD™ uses both 3 Sec. Terrain Data and Land 


IS UsesLand Cover databases. Modules compatible 


with competing software packages. Runs under 
HERE! 


Microsoft Windows, Fully operable run-time demo 
Richard P. & Richard L. Biby, Principals 


IG Communications 


Data Services, Inc. 
ICS 


Circle (126) on Fast Fact Card 
CONSULTING SERVICES 


available. Affordable combinations of modules and 
geographically limited data packages are available. 


6105-E Arlington Blyd 
Falls Church, VA 22044 
(703) 534-0034 
(800) 441-0034 


[SEE 


ENGINEERING AID SOFTWARE 


* License Assistance tAAT gaya 
30 Second & 3 Arc Second Data Bases Now Available 
TECHNICAL COMMUNICATIONS SOFTWARE 
P. O. Box 884 Montgomery. TX 77356 * (409) 588-3200 * FAX (409) 588-4434 


RADIO ENGINEERING PRODUCTS 


+ SOFTWARE + FCC INFORMATION 
3-D Terrain Dial Access 
Coverage Predictions State Frequency Lists 
Fresnel Zone Studies Custom Searches 
Engineering Package Malling Labels 
Intermodulation Studies Print-outs 
3 or 30 Second Terrain Ales Data Ales 


O.B.T., 


INC. 


1001 S. Ridgewood Ave. 
Edgewater, FL 32132 
.» Phone: 904-426-0014 + Fax: 904-426-0099 
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The SENTRY ”Service Manager” 


The technicians very own encyclopedia of service department informa- 
tion. A collection of over 50 Programs, Charts, Formulas and Conversion 
Factors. Information required daily, now on your service shop computer. 

Faster than looking it up in a book.. 
Send $ 79.95 Check or Money Order to: 
SENTRY USA® 
P.O. Box 372416 
Indian Harbour Beach, FL 32937-0416 


Telephone (407) 773-6090 FAX (407) 773-6092 


Circle (128) on Fast Fact Card 


Classified 
ft Computer software 
se ; MSITE™, our latest terrain-based propagation program, offers you multi- 
i] : ie BS i - site composite analysis of field strength, received power, C/I ratio, most 
fh likely server, and basic shadowing for up to 50 transmitter sites. It's 


another example of EDX's leadership In communications engineering 
software tools. 


® Propagation software - whether It's MSITE, or our newest product 
MCS™ for microcell ray-tracing simulations, or our industry standard 
SHDMAP™ and RPATH™ programs, for 8 years EDX has been the 
innovator in PC propagation software. 


a Terrain data - EDX was the first company to offer the entire US 3” 
terrain database on a single CD-ROM. 


® International presence - EDX has customers in more than 30 countries 
on 6 continents. From the borough of Manhattan to the Great Barrier 
Reef, the sun never sets on EDX software. 


Send for our complete software catalog today. 


EDX Engineering, Inc. 


P.O. Box 1547, Eugene, Oregon U.S.A. 
Tel: (603) 345-0019 Fax: (503) 345-8145 
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Use Mobile Radio 


Technology _ acne 
Classified Ads ad UE 
DATABASE CDROM 


SMR BILLING/ ACCOUNTS RECEIVABLE 


$396 All frequencies within the FCC Master Frequency Database 
‘CES "IDA ‘Johnson ‘Trident ‘Uniden ‘Zetron for the entire US on CDROMS,Floppy Disk and Printouts 
Billing hocounta Hacelvabie Dbase File Structure (ASCII Avail) 
A Billings (f ply 
Daily Billings ene ae encae canals Exporting Available 
Air Time Bilting Print AR Ageings 4 
Long Distance Billing Generate Service Charges Frequency, Callsign, DBA Name, 


Licensee, City, State, Zip 
Transmitter Lat & Long, 
Elevation, Antenna Height 
Address and County 


Radio Service Code, Issue & 
Expiration Dates and more .... 


* Handles ail of your business billings 

* Easy to understand and learn 

* Requires 2 minimum of tile data keying. 

* Mix or match different download formats 

* Simple and flexible approach to sales taxes pease 
* General Ledger Interface OOF DONT, 


CLEVER SOFTWARE (“2 sence 
3033 13th Ave. SW, Suite #139 
Fargo, ND 58103 
Phone: 701-237-0095 Fax: 701-237-0228 


Custom Databases Available 


Full Master Frequency Database Available on CDROM 
Call for more information and pricing on our complete product line. 
New Pricing!!! All CDs $99.95. All State Floppy Disk $35.00 


PerCon Corporation 


CD Applications Division 
Bemus Point, NY 14712 
4906 Maple Springs / Ellery Road 


Advanced RF Coverage and Propagation Software 


* Radio Area Coverage 
* Path Profiles IS 

* Land Use/Vegetation SX a 
* Easy to Use on Your PC 
* Full Range of Design Opti 
* Single or Multi Site/Cellular 
* Digital Topography 

* Geographic Boundaries 
* International Applications 
2975 Valmont # 100 

Boulder, CO 80301 USA _" === 


< 
i 
Ns 


3 
wy yn 


a 


= 


i} 


ti 


ii 


01) 303 444 4871 
FAX: 303 444 4872 
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Computer software 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 


RADIO COVERAGE ENGINEERING SOFTWARE 


MICROWAVE 
@ Menu Driven. Color Coded 
© On-Screen Path Profile Design 
© Diffraction Loss Calculations 
@ Reflected Sicnal Analysis 
@ Route and System Diagrams 


@ Map Crossings - Graphic with 
Dimensions 


@ Performance Predictions: Analog. 


Digatul and Video 


(CEMS) 
4 i 


(RCES) 


LANO MOBILE RADIO 


@ Coverage Diagrams 
@ Multiple Prediction Moxtels 
@ ¥e) Rachals - 4) Mr¢S Km) Raches 
@ Relict Maps in Color 
© [ntermedulation Calculations 

© a) Tx and Rx Frequencies 

© Upto” Order 


9 Grape Presentations 


NORTON ENGINEERING 
19002 McDuff Court ss 

Vienna, VA 22181 . 
703) 928-5745 Sample Printouts 


Fax: (703) 938-9168 Available 


Demo Disk 
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Pyramid Communications Service Management 
ee ae Software Ss 
Lo shop Ee Paz Mailing - fabels Invoices 
Shop Histo, 
ths Productivity Reports 
“Stomer Data 


Version 3.0 
Only $279 


c 
210 Main St #153 Seal Beach CA 90740 (J (414) 730-4190 2 
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Radio Propagation Software for PC's / WINDOWS 
¢ LMR Predicted Area Coverage - Multi-Site Coverage Maps 


e DXF / HPGL Output - Direct Interface with AutoCAD, TurboCAD, etc. 
e Multiple Propagation Models - Okumura, Field Strength, Shadow Maps 
e VHF / UHF / Microwave Point-to-Point Path Profiles and Link Analysis 
e 3 Second Digital Elevation Data on CD-ROM and Floppy Disk 
(zi Rocky Mountain Communications, Inc. 
= 14200 W. 30th Avenue @ Golden, Colorado 80401-1412 
Sees, Tel: (303) 526-5454 Fax: 526-2662 BBS: 271-9670 
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CSERVICE® 


Service Management System 

e Inventory 

* Air-Time Billing 
® Tech Efficiency 
* Recurring Billing 
Sage Data Systems 


(Division of America West C&E, Inc.) 
800-542-9378 © 307-382-5663 ¢ FAX: 307-382-7323 
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® Invoicing/Work Tickets 
e Accounts Receivable 


¢ Service History 
¢ Contract Management 


e No Radial Generation Required - Real Time Propagation Study / Profiles 


Identify and prevent RF 
communications site 
interference in minutes 
rather than hours. 


Powerful PC softwarethat picks up where 
allother intermodulation 


programs leaves off. 


-Transmitter Noise/Recelver Desense Analysis 
Ee Nheligataear rte icy Level Analysis 
-Eliminates Manualiook-up of fitter curves 


COMSITE Pius 


Fora brochure, call 1-800-845-0408 
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Equipment Wanted 
Motorola, Johnson, GE, 
EFJ, Uniden, Standard 

Buy-Comn1-Co. 
1-800-347-4121 

FAX (602) 585-6900 


WANT TO PURCHASE 
Harris-Farinon Channel Unit-UDL 
634, 12 ch. or 24 ch. assembly for 
LRI-2 system. Call Nick Powell. 


904-239-5926 


WANT TO BUY 


Pagers: DBR 2000, NEC, 
Mot. Bravo and Panasonic 


Two Way Radios: 800MHz, UHF & VHF 
Telepage Communications 
803-269-9699 


THE RADIO SHOP « ARVADA, CO 
We buy used Motorola equipment, 
working/non-working (must be 
repairable, no missing parts, or water 
damage). Also some test equipment. 


Call Don, 303-425-5786. 


WANTED 


CEMARC 


BASE STATIONS, 
MOBILES OR PORTABLES 
— NEW OR USED — 
$ TOP DOLLAR PAID §$ 


1-800-336-6825 
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Page 
Company Number 
America West C&E, Inc. ..... 
The Antenna Farm ..........--- 
The Antenna Specialists Co. ....... 
Astron Corp. .....+ 
Automation & Electronics Engineering 
Avcom of Virginia ........ 
AVtec, INC. ..... ec eceererereee 
BatteryPRO Centres Inc. .... 
Bird Electronics Com.......... 


Canamex Communications Corp. 
CELWAVE 

Centurion International Inc. .........22.....0...-- 9 
C.E.T,, Inc. . 

Chargeguard Corp. 

Cimarron Technologies 
Communications Specialists 
Communication Instruments 
Communications Associates 
COMTELCO Industires, Inc. 
Connect Systems Inc. . 

Control! Signal Corp. ........... 

CPI Communications Inc. ... 


C+ Software . TT rate 
Cusheratt/Signals a sayeenate 


Cushman/KNS§ Electronics 

Datacom) neniciacscnenikcis nannies 
Decibel Products, Inc 

Diablo Communications, Inc 

Dictaphone Corp. ........c..ceceececeteeeesetseeeee 
D & L Communications, Inc. 

Douglas Integrated Software .....0........... 
DX Radio Systems 

Earmark, INC, .......cccccsecceceresesseuceseatseeeavere 
EDX Engineering, Inc. . 

EMR Corp... as 

Ericsson GE Mobile en 

Ericsson North America 

E Trunk Systems, INC, .....--eese 
Freeman Engineering Assoc. .... 

Henry Radio 0... 

Hewlett Packard 

Hughes Network Systems .. 

Hutton Communications 

Hy-Q International 

IFR Systems, INC. occ 

International Crystal Mfg. ... 

Intertec Info Age Books 

JEFA International, Inc. ... 

Larsen Electronics 

Leathersmith .........cccceeee 

Maxon America, Inc 

Maxrad, Inc. . oer 

McManus Communications. Ry 


Midian Electronics, Inc. ...........--2-2:-2.05. 31 
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Fast Fact Advertiser 
Number Hotline 


.., 800-542-9378 
800-255-6222 
216-349-8400 

714-458-7277 
800-527-4596 
804-794-2500 
803-892-2181 
800-661-9401 
216-248-1200 
800-526-3935 

... 800-231-0103 
416-475-5557 
800-321-4700 
800-228-4563 
407-679-9440 
904-426-0014 

...800-458-3410 
800-487-7184 
800-854-0547 
800-288-8223 
800-435-9313 
800-634-4622 

.. 800-545-1349 
303-989-8000 
214-437-5320 
800-561-3140 
800-258-3860 
408-432-8100 

-.-.- 217-222-0160 

... 214-631-0310 
510-236-3700 
800-447-7749 
219-484-0466 
904-656-8673 
213-257-0800 
203-777-2130 

- 503-345-0019 
602-581-2875 
800-GE1-2345 
800-835-3742 
914-245-1128 
504-831-7785 
800-877-7979 
«809-921-4001 
s. 800-877-4142 

... 800-442-3811 

606-283-5000 

woe 316-522-4981 
verre, 405-236-3741 
+ 913-967-1856 
--- 214-424-5680 

... 800-426-1656 
800-233-0440 

.-- 816-891-6320 
800-323-9122 
501-763-6250 
703-373-3888 
818-888-7000 
800-631-7297 

. 602-884-7981 


Company 


Midland International LMR 

Modular Communication Systems 

Monark International Corp. ........eeesee 
Motorola C & E 

Motorola Government ............... 

MX-Com, Inc. .......... i 
INSETS, TNE conn ansesessnercsacconnppanangpisasinnsont 90 
Natl. Supervisory Network 

New Mar 

Norton Engineering 

Omnicron Electronics . 

PageTek, Inc, ...........+- ss es 
Paging Products intemeational 

Paging Wholesalers 

Pekaar Communication, INC. ....ccesereeee 94 
PerconGom,; scan snniaiiinannaeinn 102 
PHROMOCUMIM: ING -sscamenician ani 73 
Polaris Industries . 

Polyphaser Corp. .. ie Saepagercsanda ave 
Preston ale aa toe srisseinghoaae 100 
Pyramid Communcations .................96, 103 
Radio Central: tne... ccisscccscsccccecascaseaenesansee 
Radio Express, Inc. ........ 

Radio Wholesale 

Ramsey Electronics 

RCW Distributing 

Rocky Mountain Comms., Inc 

Sabre Communications 

Sante Fe Distributing ........02.0..0.0.....:020+- 
Scala Electronic Corp. .... se 
Schlumberger Technologies ..................--- 
Selectone Corporation 

Sharp Communication 

Shinwa Communications of America 

Solar Electric Specialties 

Sonic Communications, INC. ...ccccceeeee 
Spectrum Communications Corp. 

Statistical Control Systems 

Sti-Co Industries, INC. .....ccescccesessereteeees 
Strategic Telecomms, ING. ..........0:cccceeee 
Tait Electronics USA, INC. woe 
Telepoint, Inc. . 

Telewave, — . 

Telex Communications, Ki es 
FGA Systeme; Wayans oiisderitheses 
Transcrypt International Ltd. . 

Trontech, Inc. . eae 
Unidon Corp. of ‘Aanatinae MSG, tice iysansi 
Unipage ... (ame ess 

United Solar Sysiems 

VCP International, Inc. ... 

Vega, A Mark IV Company 

Versatel Comms iiisieiciicccengyysitigieresss 
Vertex/Yaesu USA .....iccccseseseacsessreee 
Vocom/RF Corporation 

Wacom Products, ING. ......-.sccsssssseeresereee 76 
Western Towers 

Wilmore Electronics Company 

POUON Wes scszssarsvcesaasescoccssccerapecseass 28, 84 


Fast Fact Advertiser 
Number Hotline 


800-MID-LAND 
veveee 818-764-1333 
... 816-891-0700 
708-576-5484 

....-. 800-235-9590 
-. 919-744-5050 

.-- 601-352-4183 
303-949-7774 
800-854-3906 
703-938-5745 

.. 203-928-0377 

-.. 919-876-8294 
713-991-4930 

.. 818-240-5640 
201-772-0704 
716-386-6015 
800-223-9580 

.. 800-752-3571 
800-325-7170 

+1 914-354-6285 
414-730-4190 
205-476-9484 
703-266-1928 
800-53-RADIO 
716-924-4560 
800-726-9015 
303-526-5454 
712-258-6690 
913-492-8288 

-. 503-779-6500 
800-225-5765 
800-227-0376 
800-548-2484 
800-627-4722 

sees 107-459-9496 
+++, 800-688-1944 
215-631-1710 
we 813-954-8816 
.. 716-662-2680 
214-484-9963 

.. 713-984-8684 
310-652-3666 

--- 415-968-4400 
800-554-0716 
---+-1 404-441-2100 
sees 800-228-0226 
--++ 908-542-1133 
..-. 817-858-3300 
... 800-367-2864 
619-625-2080 

.. 800-527-9366 

-- 818-442-0782 
800-456-5548 
s+ 310-404-2700 
|.B00-USA-MADE 
817-848-4435 
915-658-6539 

-. 919-732-9351 
206-820-6363 


The Vertex:Line. 


6 Channel 

Economy Portable 
Transceivers 

FTH-2009 VHF, 134-174 MHz 
FTH-7009 UHF, 450-470 MHz 
Shown with optional FTT-6 
DTMF Keypad. 


15 Channel 

Compact Portable 
Transceivers 

FTH-2008 VHF, 150-174 MHz 
FTH-7008 UHF, 405-470 MHz 


When communi- 


channel mobiles and 
exclusive FTH-2070 
Dual Band portable 
with MIL-STD-810 


field service and priced 
suit any budget. 


a 3-Year Warranty on all 


just a phone call away. 


FP-711 Power Supply 
(Base Station configuration shown. 


Radio and MD-11A8J Desk Mic 
included.) 


cation is critical — switch to 
Vertex! For business, industry 
and public safety, Vertex 

VHF/UHF compact portables, 
complete 4, 12/24 and 99 


C/D and FCC Part 80 are 
designed for years of tough 


To make Vertex products 
even better, they're backed by 


products and Authorized 
Service Respresentatives are 


Specifications subject to change without notice 


and Competitive. 


32 Channel 
Heavy Duty Portable 

h Transceivers 

VX-500 VHF, 134-174 MHz, 
5 Watt; VX-500 UHF, (TBA) 
Shown with optional FTT-7 
DTMF Keypad. 


32 Channel 
Commercial Dual Band 
VHF/UHF 

Portable Two-Way Radios 
FTH-2070 VHF, 150-174 MHz; 
UHF, 409-490 MHz* 

*with degradation. 


. <= = 
Vertex commercial commu- : 
b ames Th 
) & 
4 decades for technical inno- © ¥" 4 


FMA-2070 
Mobile Adapter (Not shown.) — 
OS 
nication products have been 
recognized worldwide for over 
, Para \% 
vation and rugged reliability. : \j 
~~ 


99 Channel ortex 
Synthesized Wideband Mobile Radios 
to 
“ 
VHF/UHF Repeaters 
12/24 Channel ‘ 
Synthesized Wideband Mobile Radios | YXR-5000~ RF Synthesized 136-174 


MHz, 400-512 MHz, 25 Watt (shown.) 
FTR-2410A, 136-174 MHz, 10 Watt 
(RF); FTR-5410A, 430-512 MHz, 10 
Watt (RF) (Not shown.) 


So, put a “seasoned” pro to 
work communicating for you. 
Contact your Vertex dealer or 
call today for details — then 
switch to the Vertex Line. It's 
complete and competitive. 


4 Channel 
Synthesized Wideband Mobile Radios 


Frequencies 
FTL-1011 Lowband: 
37-48 MHz, 60 Watt 
FTL-2011 VHF: 
134-174 MHz, 40 Watt 
FTL-7011 UHF 
400-512 MHz, 25 Watt 


: vertex 

United States: Yaesu U.S.A., 

(310) 404-2700 
Central & So. America: 

Yaesu International Sales, 

(305) 593-2500 
Canada: Omni Provincial Electronics _‘€ 

(800) 567-6664 § 


© 1993 Yaesu USA. Kit 
aS 


not 


FT-80C HF SSB Transceiver 
20 Channels, 1.8-30 MHz 


| CC-1/CR-1 $49.95 each TP-38 $399.00 


a a orse’ Station otis Meets all Beas Mount Component Kits for repairing Shared Repeater Tone Panel. Full function, 


FCG ID Re comers Full = SMT circuits: CC-¥ for HT for eapacttora/Ch 1 for microprocessor controlled: 19.0" x 1.7% 6.0" 
thable with (Cee laa bay eas 


TE-64 $79.95 _ TE-12P $89.95 PE-1000 $224.95 
Self-contained Encoder, Rotary Dial Selection. Self-contained GT GSS or Burst Encoder. Each dial Desktop Paging Encoder. Two-tone sequential, 
ent for the Benchtop: 5. 5" x3:3"x : ff position is field programmable. 5.25"x3.3" x 1.7" other formats available. 7.5" x 7.8" x 2.7 


PE-2P $54.95 $D-1000 $59.95 DTD-1 $59.95 PE-4/PE-15 $99.95 


Two-tone Sequential Encoder. Two-tone Sequential Decoder. Single Function DTMF Decoder. Multiple Call POCSAG (RPC-1) 
Sub-assembly mounts inside radio Programmable unit provides Provides switch outputs via Paging Encoders. Where direct 
or-other enclosure. Multiple call switched outputs from two-tone DTMF. 1.25" x 2.0" x .4" control of local area paging is 
capability. 1.25" x 2.0" x..4" paging calls. 1.25" x 2.0" x .4" desired. 1:78" x 1.03" x 35" 


DCS-23 $59.95 TS-32P $57.95 TS-64 $64.95 SS-32SMP $27.95 SS-32PA $28.95 


Digital Coded pauclek Programmable CTCSS Sub-miniature Program- Sub-miniature CTCSS Programmable CTCSS 
Encoder-Decoder. Pro- Encoder-Decoder. Tone mable CTCSS Encoder- Encoder, Jumper program- Encoder. Custom tones or 


grammable to all codes. squelch for any FM trans- Decoder. 1.7" x..78" x .25° mable. .53" x 1.0" x .16" audible tones also avail- 
1,36" x 1.18" x25" ceiver. 1.25" x 2.0" x.4" able. .9"x1.3"x 4° 
Th Sk Th | imit! 
e VS e Limit: 
For over 25 years... sky’s the limit in our efforts — products. Call for details on 
bringing you tone signalling | toward customer satisfaction. these and all your tone signal- 
products that are as reliable as Shown are a few of our _ ling needs. A free catalog will 


the day is long. Combine this most popular tone signalling be mailed upon request. 
with same-day shipping, toll- 


free technical support, and COMMUNICATIONS SPECIALISTS, INC. — 
. 426 WEST TAFT.AVENUE - ORANGE, CA 92665-4296 

our no hassle a LOCAL (714) 998-3021 - FAX (714) 974-3420 2 

ranty, and you'll realize the ENTIRE U.S.A. 1-800-854-0547 - FAX 1-800-424-3420 


Outside USA or Canada: Jescom International, 1 Waters Park Dr. #117, San Mateo, CA 94403 USA - Phone (415) 574-1421 - FAX (415) 574-5297 - Also in Italy and Spain 
Circle (3) on Fast Fact Card * 


